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ADVERTISEMENT. 



In cpmmencing the Fifth Volume of this Journal, the ^ 
Editor embraces the opportunity .tlu:^ affiEwdedhim of 
^anlpng h^ numerous Corresp^idents for the able 
C^mmunicatioixs with which they have favoured Win, 
and of requesting the continuance of their assi8taiu»«« 
.^ Ap the Pdinhurgh Phila^bical Jourml, originally 
c^t^|)lished and condujcted by the Editor of tbi^ Wwlc 
tg.iJ^p end of the gOth Number, and since that time 
cyrriedpn by .Messrs Constable and Company, has, it is 
ufiflerstooff^kgen now given up, the ^itor is soiicitous 
that the scientific character of the Edifdmrgh Journal 
i^f Science shall keep pace with the extended circulation 
which it is thus likely to experience. 

WitliJjtiiff,vi^w,.I>r.EDWAB.D Trr&KB&has under- 
tf^ii to^^iy)§rintend jthe Chemical department of the 
Wor^,,apd.iQ keep .the. reader in the eurr^t of the 
qiunerous discoveries which that popular science is 
daily receiving, both in this country and on the ccmti^ 
nents of Europe and America.- 

The department of Natural Philosophy, which will 
be under the immediate superintendance of the Editor, 
and that of Natural History under the directicm of Dr 
HooKEB, Dr Greville, Mr Haidinger, Dr Fle- 
ming, Dr Knox, and Dr Hibbert, will be conducted 
with the same attention as formerly to the intrinsic . 
value of the communications, — the popularity of the 
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subjects,— and the earliness of the intelligence. In or- 
der to accomplish these objects, a system of correspond- 
ence has b^en established with many of the principal 
Philosophers and Naturalists in Europe, America, and 
Asia, and with the Editors of Foreign Journals, the 
. results of which will be seen in several of the able ar- 
ticles which have already appeared in this Work. 

To our Friends in India we beg to return our ac- 
knowledgments for the interesting Papers they have 
sent 'us, and for the promise of their continued - aid. 
!^|}p Physical Geography of that interesting region has 
bew so little e:^plured, that we would venture to direct 
the attention of our countrymen in that quarter to the 
many interesting topics connected with its Geology, 
Mineralogy, and Meteorology, which still remain to be 
investigated. The phenomena of its mountains, its ri- 
vers, and its caverns, and its numerous objects of Natu- 
ral History, present many subjects of valuable scientific 
description and inquiry ; and we shall be happy to make 
this Work the vehicle of their communication to the 
Philosophers of Europe. 

Communications, Books, and Memoirs for this Work, 
to be addressed to Dr Bbewsteb, 10, Coates Crescent, 
Edinburgh, to the care of William Blackwood, 17, 
Prince's Street, Edinburgh, and T, Cadell, Strand^ 
London. 
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DESCRIPTION OP PLATES IN VOL. V. 

PLATA I. Fig. 1— Represents the curve of Daily Temperature. 

Fig. 2, 3, 4, Show Mr Blackadder^s new Register Thermometer. 
Fig. 5, 6, Represent Mr Stephenson*A new Axletree. 
Fig. 7) Shows Mr Pratt's Union or Compound Rods. 
Fig. 8, Represents Mr Ritchie's Cheap and Simple Balance. 
Fig. 9, 10, 11, Are diagrams, illustrating Mr Hodgkinson's Obser- 
vations on tlie strength of Materials. 
Fig. 12, Represents Mr Ritchie's Improvement on the Air-Pvmp. 
Fig. 13, Is Mr Ritchie's new Photometer. 
PLATE II. Represents the Great Temple of Camac, as drawn by Major-General 

Straton. 
PLATE III. Is intended to Illustrate Dr Brewster's Paper on the new Fluids in 

Minerals. 
PLATE IV. Is a Sketch of the Volcanic District of the Eiffel. 
PLATE V. Represents the Spawn of Salmon in its different Stages. 
PLATE VI. Fig. 1—6, Illustrate Dr Dyce's method of Blasting Granite Rocks. 
« Fig. 7t 8, Represent the new Mortise Lock, Invented by Messrs 

John and Thomas Smith. 
PLATE VII. Fig. 1, Represents the Burning Chasms of Ponohohoa. 

Fig. 2, Is the South-West end of the Volcano of Kirawea, in Hawaii, 
to be described in the next number. 
PLATE VIIL Fig. 1,2, Represent Lieut. Drummond's Apparatus for producing 
Intense Lights. 
Fig. 3, Represents a Self-Generating Gas Lamp. 
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Aet. I.^ — Biographical Memoir ofMxnK Auoubtus P^ctxt, 
Professor of Natural P}i'ilo«opb)r at Geneva, Corresponding 
Member ol the Institute of France, and Fellow of tht 
Boyal Societies of London and Edinburgh, &c. 

Thk&e are few of the philosophers of the present age who 
have a greater claim to the admiration and gratitude of po»> 
.terity, than that venerable individual whose life we are about 
to survey. Some there are, whose talents have placed them 
in greater affluence, and elevated them to higher dignities; 
others there may be, whose discoveries have shone with a 
inoie brilliant lustre, and illuminated a wider range of science ; 
but there are none who possessed, in a more eminent degree, 
the genuine bearing of a philosopher— who laboured with 
more enthusiasm in exploring the mysteries of science-^r who 
cherished a purer devotion in studying the laws, or in con- 
templating the wonders of the physical world. In a degene- 
rate age, when the fair empire of science is assailed on one 
side by the despotism of intellectual pride, and overrun from 
the other by hordes of charlatans, it is refreshing to trace the 
progress of a powerful mind, uniting to the attributes of a phi« 
losopher the accomplishments of a scholar and a gentleman, 

and directing its energies to the interests of his country, and 

to the amelioration of his species. 

The individual who possessed these qualities, was bom at 

Geneva in 175S, and was descended from an andent family, 

who had distinguished themselves in that interesting city. 
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After receiving a private education under his father''s roof, 
yoyng Pictet went to the upper schools, and after pursuing, 
as was then the custom, the study of belles lettres and philo- 
sophy, he entered the faculty, and was received advocate. A 
passion for the physical sciences, however, which no profes- . 
sional views could extinguish, had seized upon his mind ; and 
he seems to have devoted himself, without hesitaUon, to the 
pleasures and the moderate prospects of a scientific life. 

J. A. Mallet, Who had gone to Parts to cibserve the tran- 
sit of Venus in 1769, was at that time professor of astronomy 
at Geneva, and De Lue, Boimet, Trembly, and De Saussure, 
were pursuing with ardour the natural sciences. With such 
lAM it dit^^jt aftd eaconrage. hiittj M. Pitiet etit^lied -upon His 
CftYeei* ^nder the ftidsft nuBpioioas ^ii-^utnstatiees. From b^ng 
the pupil, he Bo<m becatAe the Assistant of Mallet, arid he had 
the good fortuae to accompany and assist De Saussure in t))ose 
scientific travels through the Alps, which have immortalized 
the name of that <fistinguished philosopher. While De Saus- 
waTf explored the geol<^ and natural history of that interest 
jug portion of the globe, M» Pictet carried on, under his di* 
lection, the measurement of heights, and conducted the ex- 
perinents in electricity and magnetism. On his return from 
these .esGurtions, he pursued his astronomical studies with 
Mallet, and carried an original nesearehes of bis own, respedl^ 
ing the vftriisitions of temperature in the lower strata of the 4M»- 
doospbere. These experiments were performed in the village 
of Cartigm, near that of Avulli,. where profi^Mor Alaltet had 
jcrected .an, obaervatory . 

Ab6ut this titne some of the enlightened inhabitants of Ge, 
neva^ aduong whein wasi M. De Saiiissare, founded the Soc^y 
^ jirtei oi thiat city. M. Pictet, though then ve<y yott^f 
t6pk an active jaart in that new estaUishiaiefnt* In the ^Hx. 
ytAom^ oi its trwisaotions, be oommunicated a paper, entitkd 
Comiderations sur JdeteorcHogie^ et resuUats ^observeUiofis 
Jmtes iL Geneve .pe»dani Pannee 1778; and he aiso <coie^$^ 
the preface to the second volume. 

. fin comequence of the ill health oi M. De Satfssut^, M., 
Piolet had oceniomdly su]^ied his pkce as prbfessdr of 
■aturalplHiofiophy ^ . but b 1786 dii& cHstkijgfoiali^ trav^r. 
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worn dut^vitfa Ubour, and threatened with a eeriowi iiidispo. 
fitioD, Ipemgned liis chair in favour of our author. This ios- 
portasit MoaCioti he hdd during the whole of bk life ; and 
irom the deganoe of his persbnal appearanoe, the agreeaUe- 
oess of his elooution, and hts talent for perspicuous and ex- 
fierkiiental illusta>ation, he discharged its duties with tiie greatest 
«ucoe63. 

This ivas the period of the renoration of Chemistry, when a 
lewsuperior spirits, throwingoffthe trammels of ancient systeam^ 
ga¥e a new impulse .to physical inquiry. The gaseous sub- 
stances were discovered; water and air were deoorajposed; 
minerals were reduced to their elements, and liew fields df re- 
search were laid open to the ambition of the pbiloso^ic in- 
quirer. M. Pictet participated in the general ardour, i^nd he 
published in 1791, his E^ai mtr te Feu, a work whith a^ed 
greatly to bis repitaSon, and became the ground-work of many 
celebrated inquiries. Here be demonstrated the reflection of 
radiant beat, and the aj^rent reflecision of cold. He discovered 
many new facts respecting the passage of beat tbtotigii 
bodies; and be determined tbe distribution of beat in the 
lower idtrata of the atmosphere, and at difiSmnt dmei df 
the day and the ni^t Tbe lafirtof these experimtotibhaveledto 
the explanation of tbe phenomena of I>ew ; while theformer con- 
ducted M. Prevost to his beautiful theory of the incrreicUe 
equilibrium of heat, which, though asdaikd in tMs country * 
by shallow res^ning and vulgar abiise, & now adoptkl by 
every pbikitopii^ in Europe. 

When M. Pietet had thus laid the foundation of new and 
extenave researches, hn career was interrupted by the poH* 
tical pestilence whi^h had sprung up in Europe. Tbe har- 
rors of the Fraidi revolution wei-^ soon felt at 'Geneva, and 
this peaceful city was involved in all the .calamities of factioa 
and anarchy. The position which M. Pictet tocik amid these 
disasters, was that of a palriot and a Christian. He strove 
to reconcile the contending parties. He exposed Kis own 
Mfe in orde^r to protecit the magistracy from tbe fiify of a 
blinded popular ; and he took up arms in defence of the 

* Svpphmenf Eneylopofdia Brkarmica. Article Dew. 
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eg^Ushed government When Geneva and all her sacred 
institutions, became the prey of her sanguinary assailants, M. 
Pictet did, not. abandon his fallen country. The spirit of 'the 
patriot rose in proportion as that of his country fell; and 
when his arm, and that of his fellow-citizens, was no longer 
able to smite or to save, he called forth all the gentleness of 
his nature to sooth the exasperated passions, and calm the 
tooubled spirits of his countrymen. Amid the violent arrests 
and the bloody scenes which marked the revolutionary crisis, 
the house of our author was respected as the asylum of science 
and of patriotism. 

Diiring these convulsions, M. Pictet lost the whole of his 
fortune, and, by a series of distressing events, his income was 
reduced to the small honorarium of his professorship. This 
unexpected change of circumstances he sustained with the 
fortitude of a Christian. He introduced into his family the 
most severe economy, and attempted, as he then jocularly 
observed, to resolve the problem, of the least expence at which 
a man could live. 

When this political storm had begun to abate. Professor 
Pictet conceived, along with his brother Charles Pictet, and 
his friend P. G. Maurice, the plan of a periodical work, to be 
published in monthly numbers, under the title of Bibliotheque 
Britannique. The original object of this Journal, which com- 
Aienced in 1796, was to give an account of all the works, and 
of all the remarkable discoveries published in England, rela- 
tive to literature, science, medicine, and agriculture. This 
work soon-attracted general attention ; and every exertion was 
made by the editors to su^tain and extend the reputation it 
had acquired. By procuring, at a great expence, English 
journals, and works of all kinds ; by giving spirited and faith- 
ful abstracts of them ; and by liberal and candid accounts of 
all the new disooverie| in science, this Journal has acquired a 
charact^, which we trust it will long retain. No jealousies 
mingled themselves with its criticisms ; no malevolent passions 
warped its opinions ; no ignorant charlatan was allowed to 
administer in its pages. A sincere and a just spirit seemed to 
preside over its management ; and men of science of all coun- 
tries were delighted to find, that there existed at Geneva indivi- 
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^ab of high names, and profound knowledge, who appreciate 
ed labours, which, in their own country, had been overlooked 
£rotn ignorance, or persecuted from malignity. 

Such was the reputation of our author, that, on the 5t|i of 
May 1791, he was elected a fellow of the Royal Society of 
London ; * and he received the same honour from the Royal 
Society of Edinburgh, on the 27th June 1796. 

When the republic of Geneva was united to France in 
1798, Professor Pictet was one of the fourteen citizens who 
were chor,en to draw up the articles of this unequal contract ; 
and he succeeded in procuring for his countrymen full liberty 
of worship, the possession of their ancient patrimony, and the 
management of their own establishments. 

In the year 1801, Professor Pictet paid a visit to England, 
Scotland, and Ireland, where he spent three months examin* 
ing the state of the arts and sciences, which at that time was 
but little known to the rest of Europe. He gave a detsdled 
account of this journey in a series of letters to.his colleagues, 
which appeared in successive numbers of the Biblioiheque Bru 
ttmniqite, f and which were afterwards published in a separate^ 
volume. 

In the year 1802, Professor Pictet was appointed a tribune 
by the First Consul, and in 1803 he became one of the secre. 
taries to the Upper Body. Upon the suppression of the tri- 
bunate, he was nominated one of the five inspectors-in-chief 
of the Imperial University of France, a situation which was 
highly agreeable to him, and which he retained as long as 
Geneva was um'ted to France. During his occasional resi- 
dence at Paris, which the duties of this oflSce imposed upon 
him, he was named a member of the consistory of the reform- 
ed church. In this situation, he was enabled to promote the 
interests of the reformed church in Geneva, by bringing it in- 
to correspondence with that of France; and he afterwards 

* In the year 1791» Professor Pictet communicated to the Royal Society 
a paper^ entitled^ Consideraiions on the convenience of measuring an Arch 
of the Meridian, and of the Parallel of Longitudes, having the Observatory 
of Geneva for their common intersection, which was pohluhecl in the Phil, 
Trans, iar 1791, vol. Ixxxi, p; 106. 

f See Tom. xvii., xnii.y xix.^ XX., and xxi. 
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added to this obligattcm, by his zeal and aucotas ia iiiqr*ivii% 
its psalmodj and sacred miisic. 

In 1814, when tbe Inperial Grovernmeftl oi Fnmte mak 
undfer the efforts of the allied sovereign^ ProfiMsor Piettt was 
one of the first to hail the deliveranee of his oeuntry. Tbe 
writer of this notice had the happiness to see bnoi a few nionAs 
after this event in the midst of his fiunily and hia fbllpw cHi* 
eensy and to witness the delight with which he looked forward 
to the lenewal of his formier relations with our happy island. 

Tbe great changes which had now taken place in- the rela- 
tive position of the Euroipean governments, induced our att* 
Aor, in 1816, to give a new form to his Journal. He now 
adopted the title of BibUcAeque UnimrstUe^ under which be. 
was enabled to ^ve an account of the discoveries and produc- 
tions of every part of Europe. 

In tbe sf»ring of 1818, Professor Pictet made a second tour 
ia iBngland and Scotland, with the view of placing his grand- 
son, M. C. Vemet, in Edinburgh. The writer of thid nottee 
was fortunate enough to meet him on this occaaon in the 
adMTtific circles in London, and to accompany him, and the 
celebrated Baron Cuvier, to several of the public works and 
institutions of the metropdiis. We accompanied him also in 
fait journey to Edinburgh, and had numerous] opportunities 
of witnessing thereqpect and aflPection with which he was every- 
where received. 

On his return to Geneva in 1818, he directed his attention 
to the varions pubKc institutions, of which he was always the 
leading and the most active member. He was the Genevese 
president of the Helvetic Society of the Natural Sciences, 
which was founded by M. Qosse, after the separation of Ge- 
neva from France ; and, during two years, he was never ab- 
sent from any of its meetings. He was also the president 
of the Society of Arts at Geneva ; and, in this situaticm, he 
was brought into contact with tbe most eminent artists of that 
city, to whom he gave the most important assistance in per- 
fecting their inventions and improvements. 

Meteorology was one of the favourite studies of out author. 
He was the first who conceived the idea of instituting obser- 
vations on some of the highest mountains of Europe ; and. 
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fevoRftl yeanr^go, lie estdblished) at the <xmvea% of the €keftt 
St Bernard, a set of meleoiiologioal instmmente, wbiob bav^ 
been luied by die monies of diat eptablisbmeDt, and the reeniti 
of wbidbi are piihbahed eyeiy numtb id the Bibttothe^ &ni^ 
vmtseUe. After idftitiiig this ooavent, he was ^<7uek with the 
i^ou^ of their fengtbened winter, ^nd the diseases to which 
il gave rise ; and, by aettiiig oa foot a subscription in different 
parts of Eurc^, he raised a sum, by which thdr convent was 
not only enlarged and repaired, but alsp wam)ed with stoves 
and pipes for ocxiveying heated air. 

Some years afterwards, he fonned the project of ereeting a 
Meteopologioal observatory upon Mount il2tna, as the mosl 
southern part of Europe. Jji o^der ta hare this scheme car- 
ried into e£^t, he set off for Sicily in l!»20 ; but the political 
diatudbaaoes which then agitated Italy, rendered it prudent 
to 49pend the winter in Florence, where he waited in vain foe 
a isvpiiirable opportunity to set out for Palermo. This <Ua- 
appointment, ^K>w^er, enabled him to visit the most eminent 
ffairosophers in the noith of Italy, with whom he.made many 
interesting experiments, -axk account of which he has published 
in Jdi£ MiMk^gm Unk?£rse!k ior 1S21. * ^ 

In the year 182S, in the 70th year. of his age, Prpfessor 
Pictet assisted in the observations of the fire signals made 
upon Mont-Colombier above the Seyssel, and which, under 
the direction of M. Carlini, were employed to connect the 
etbservatory <rf Geneva with those of Milan ap4 Pfui?, 

Toward^ the end of iJbeyear ifS^f', be b^g^ for the fir^ 
time, to feeJ the influence of age. fliis physjqaj strength was np 
longer sufficient for the numerous duties which he had be^ 
m the .habit of performipg ; and, at this peciodf the death of 
his brpther, to whoof he was dearly , attached, prppUjced w 
effect upon his health from which he nev^ recpvered. ^e 
was seif^ed with a violept disease, which baffled the skill of 
bis physicians, and he died on the 19th j&pril 1825, in the 
73d year of his age, and less than four months after the death 
of his broker. 

There perhaps never was a man who united, in such a 

• See Tom. xVi. p. ITS, 286, and 296 ; an(i Tom. xVii. p. eS. 
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remackabk dc^gree, as Mr Pictet did, all the qualities whuAt 
constitute perfection. Tall and handsome in hia person^ 
elegant in his manners, lively and gay in his cooTersatidki, he. 
gained the affections of those who were unable to judge of his 
more solid acquirements. Those graces of his external na^ 
ture, hoi^ever, served only as the ornaments of his intellectual 
and moral frame. He was acquainted with most of the living 
languages. He was a musician, an astronomer, a minardo- 
gist, a natural philosopher, and fan elegant writer. Quick of 
apprehension, he did more in a day than others did in, a week. 
He was at all times fit ftH* labour, and, during fifty years of 
his life, he was the soul of all the improvements in the arts, in 
the schools, and in the philanthrophic establishments of bis na- 
tive dty. To these qualities he added those of the most un- 
affected piety, and of unbounded charity. He was a Christian 
in heart' and in practice. The death of such a man must, in 
any country, be a public loss ; but in a small community lifce 
Geneva it is irreparable ; and centuries may elapse before the 
high accomplishments and estimable qualities of M. Fietet 
are again united in the same individual. * 



Art. II. — On the Polarisation of Sounds in a different man- 
ner from that described by Mr Wheaistone. By W. 

WEBEE.f 

A PiTCHPiPE sounds strongest when its broad side is turned 
to the ear, but the tone is nearly as strong when the pitchpipe 
is turned 90^ round the axle of its handle, so that both 'the 
small sides of both branches become parallel to the sheU of the 
^ar, while it might be expected that the weakest undulations of 
sound would be conveyed to the ear by the vibration of these 
parallel-sided branches. These strong spreadings of the sound, 
in two directions, forming a right angle to each other, does not 
depend upon the form and position of the terminating planes 

* For the principal facts in this biographical sketch, we have been in- 
debted to the Eloge of M. I^ictet^ by M. Vaucher, in the Bibl Univen, 
torn. xxix. p* 65. 

t Traaslated from Sohweigger's Jahrbueh der Chtmic und Phfiik, 
b. xvii. heft. I. )iaS6, p. loa. 
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of the instrument. For, as in this case,, the broad, as wdl 
aa small «des of a oomvon pitehpipe hare smooth umjie 
edges, as was the ease with a triangular pilchpipe with which 
several experiments were made ; the strength of the qireading 
of the tone shows itself by turning one of these edges to the 
ear in the same manner as when the side was turned into that 
position. 

On the contrary, the tone will be weaker, if the broad and 
small surfaces of the branches of an usual pitchpipe, having 
carved edges, is directed to the ear; and, in a particular 
direction, (about the direction of the diagonal of a right angle 
which terminates the upper end of the branches,) the tone is 
extinguished altogether. This extinction of the tone, and the 
position in which it takes place, depends upon the relation be^ 
tween the breadth and thickness of the branch, but it is inde*- 
pendent of the form and position of the terminating sides of 
the branch,, in the same manner as the appearance of the in- 
creased strength of the sound was independent of the two 
right* angled arrangements placed under each otben For 
when, in the place of the edge of the common pitchpipe, sides 
are presented similar to those in the triangular pitchpipe, the 
vanishing of the tone takes place when one of these sides, is 
turned to the ear. 

In the same manner, the tone is heard when the two small 
right angles is turned to the ear, which terminate the end of 
the bran.ch of the pitchpipe of the usual form. If we gradually 
turn the pitchpipe round one of these right-angled termidat- 
iDg edges, as if round an axle, so that one lateral surface of the 
pitchpipe begins to turn to the ear, the tone becomes w^ker, 
and, in a particular position, entirely vanishes— -again reappears 
in continuing to turn, and reaches its greatest strength when the 
lateral surface is completely parallel with the skeU of the ear. 
This appearance does not arise from the varying influence of 
the two turning branches ; since it takes place when one branch 
is entirely separated from the other branch, by being covered, 
with a tube. 
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With a pitcbpipe whose branches were equilateral triangular 
prisms, the angle of the position in which the tone vanished, with 
the side of the pilchpipe parallel to its breadth, is 124^^. These 
facts will appear more distinct in following soaie experiments 
of the celebrated philosopher Dr Chladni. After this acoom- 
plished.acoustiduin proved the truth of what has been already 
Mfited, be proceeds to call our attention to the piopriety of de- 
Ddipinating these experiments Polarisation of Sound, rather 
than Wheatstone^ Experiments ; and devised this ingenious 
mode of satisfying with ease a whole assembly of these facts. • 

.As M. Savart first called our attention to the strengthening 
of :SOunds by the mere presence of any organ-pipes tuned to 
accord, and as, by means of Chladni's instrument, in which iron 
rods gave the tone, much depoided on the accurate tuning of 
the rods, Chladni has likewise made use of this means of aug^ 
menting the tone, by placing the vibrating rods over common 
small phials, which gave a tone by blowing on them. 

Instead of the organ^pipes, Chladni used common wide-bdr 
lied medicine glasses of one or two ounce capacity, and tunos 
them, when, by blowing on them, they gave a deeper lone 
than the pitcbpipe, by pouring water into them, (so aa to 
kflaen the air column in the glass exactly in the same manner 
as a dosed organ-pipe is shortened,) so as to bring them into 
nccord with the pitciijnpe. As soon as this happens, the aouad 
of the pitchfnpe held over the glass becomes stronger. And 
if the pitcbpipe, whai struck, is now turned before the moutli 
of the small tuned ounce glass in a circle, (in the same manner 
as formerly before the ear,) the tone becomes four times 
stronger, and four times, again vanishes, when it is, as formerly, 
placed in the diagonal position. 
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Tim esperiiaeBt nay be equoU j i»dl perfonBoed with dosed 
glasa rod% as» aecordiBg to Chladoi^s method, wben tusedliy 
water poured in ; but the wide-bellied pluals are most conve. 
nieot Moreover, it is easily teen, that> in this manner, the po> 
sttion of the ranishing tone corresponds correctly enough wkh 
tlie estaUidied pondon of the piVfchpip^ » and the angle of po- 
larisation (if we Btty so express it) of the sound nay be mcft- 
sured with exactness. 

Pesliapa the experiment corfespcmda with this, that a pitch- 
inpe quickly turned npam the «xi& of ita handle ceases to fpve 
out its tone to the air,, which i^ain appears when the turning 
is suddenly stofqped. 



AaT, in,-^OntA€ ffiskay qf t?ut Experiments on the Mag- 
netiam exhibited &^ lr(m m Rotaiiom. By Samitel Hetic- 
TE& Chsistic, Esq^ M. A. of Trinity College, Cambridge, 
Fellow of the Cambridge Philosophical Society; of the 
Rpyal Milit«ry Academy. In a Letter to the Eniron. 

DsAB Sia, 

As the article in the last number of your valuable Jaumai, 
^viug an account of some of Mr Barlow^s and my e^^riments 
*f on the magnetism of iron as exhibited by rotation,^ contains 
statements whicb tend to convey very erroneous ideas respect- 
ing the discovery of the infltience which the rotation of iron 
has on its magnetism, I feel that I cannot avoid making some 
remarks on that article^ although it is with great repugnance 
that I notice circumstances connected with the subject 

That there is a considerable inequality in the magnetism of 
different parts of a piece of sheet-iron^ every one must have 
observed on bringing it near to a magnetised needle, and the me- 
thod' adopted by Mr Barlow of combining two plates^ so that 
the *^ oppoMte qualities" should come in contact, is that which 
immediately suggests itself for counteracting this inequality of 
aetion ; but I am at a loss to see any connection between Mr 
Barlow's having so combined two plates, and the experiments 
in which I was engaged when I first discovered that the mag- 
netism of iron is affected by rotation. I am not aware of Mr 
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Barlow having made any experiments with an iron plate ta 
which yoiir correspondent could refer mine as a repetition or 
even extension ; but as he very pointedly so refers them, I am 
uqder the necessity of giving an account of the only counectioa 
between any experiments of mine on tbe magnetism of soft 
iron, and those in which Mr Barlow had been engaged. In the 
spring of the year 1819,* Mr Barlow informed me that he had 
found there was a plane passing through the centre of a sphere 
of iron, in which, if the centre of a magnetised needle were 
any where placed, the iron would, in no case cause deviation 
in the needle. He did not, however, at the time, state to me 
from what experiments he drew this conclusion, but wished to 
have my opinion on the cause of the existence of such a plane, 
and likewise that I should witness some of his experiments. 
Previously to my doing this, I pointed out the nature of the 
deviations of the needle that ought to take place in different 
positions of the iron sphere, according to a particular view 
which I had taken of the subject,*and the result in all cases 
perfectly accorded with those which I had predicted. I was 
immediately afterwards induced to make an extensive series of 
experiments with an iron ball, in order to ascertain how far 
the peculiar views which I had taken were correct, but quite 
unconnected with Mr Barlow's inquiry, which, at the time, 
was wholly practical. An account of these experiments is 
given in a paper in the first volume of the Transactio^ts of the 
Cambridge Philosophical Society, In the first edition of his 
** Essay on Magnetic Attractions j"* Mr Barlow has given a 
brief statement of my views of the subject at that time, and, 
by a reference to p. 113, you will see that, by adopting these 
views, Mr Barlow was then enabled to correct some of the laws 
which he had deduced. Your correspondent has thought pro- 
per to state, that I was adopting Mr Barlow's views, by con- 
ceiving an ideal magnetic sphere to circumscribe the needle. 
By referring to p. 21 and p. 28, first edition, p. 23 and p. 80,, 

* It was at this time that Mr Barlow's earliest experiments with an iron 
ball were made, and some time afterwards he proposed correcting the local 
attraction of a ship by means of an iron plate ; but the account of this me« 
thoil was not published until 1820^ instead of 1818^ as stated in. your 
Jovrnal, 
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secoiid edition, *^. Essay on MagneUe AttrcuHoM^ you wil| 
, jfihdtbat Mr. Barlow's ideal sphere was in all cases described 
about the centre of ihairon hall, and that it was only when he 
adopted the views which I had suggested respecting the de- 
viations of the dtpping>needle being referred to the horizontal 
plaiie, and. according to which ^ views I required a magnetic 
spherelo be described about the needle, that he so conceived 
it to be described. 

Shortly after making the experiments to which I have re- 
ferred, I had an instrument constructed, by means of which* 
I avoided the preliminary laborious calculations for fixing the 
iron sphere aind compass in required positions, but with this 
it became necessary to substitute a circular plate of iron for 
the heavy eighteen inch shell with which I had been previous- 
ly experimenting. With this instrument, I commenced a se- 
ries o{ experiments near the end of May 1821, and in endea- 
vouring so to. adjust the iron plate that, when its centre was 
on the magnetic meridian, the needle should not deviate from 
that meridian, I almost immediately (I think on the 4th June) 
discovered, that the simple rotation of iron had a considerable 
influence . on its magnetic properties. I think your corre- 
spondent must allow that this discovery, so made, was quite 
independent of any experiments by Mr Barlow. 

. As I considered that the correction of the local attraction 
of a ship, by means of an iron plate, might be sensibly affected 
by the plate being turned in one direction or another, on apply, 
ing it to. the compass,- previouriy to the sailing of the Leven 
and Baracouta in February 18SS, these vessels being fur- 
nished with correcting plates, I communicated to Mr Barlow 
the discovery which I had made respecting the effects pro- ' 
duced on the needle by the rotation of an iron plate, and sug- 
gested that the jun on which the plate was to be applied to 
the compass diould.be so formed that the plate could only be 
slid on. J At this time Mr Barlow witnessed several of my 

* The necessity of a precaution of thia kind, under many circumstances^ 
if not under all, has been fully proved during the late voyage of discovery, 
lieutenant Foster very obligingly undertook to repeat my experiments on 
tiw effects of rotation, with the correcting plate of the Heda, in the high 
magnetic latitudes which the expedition was likely to visit, and at Port Bow- 
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ifi{)erittient6) and I Btated to him thttt> ind^peiMietitly bf tiM 
devifttkm df the lieedle caused by the mass of iron, thie detuu 
tions due to the rotation of the plate were veiy nearly tiw 
saine in amount, as would aride frcon a polarising of th6 iron 
in a direction perpendicular to the line of the dip. 

Althou^, before the end of the year 1829, I had written^ 
all but the theoretical part, at the conclusion of my paper, on 
this subject, which was read before thj Royal Society last 
May, and printed in the ^trammciMms^ being engaged about 
that time with other experiments, and otherwise much oocu* 
{Aed, I was obliged to defer finishing die paper for a considei^ 
able time. In a note to a paper on the effects of temperature, 
on the intensity of magnetic forces, &c., tead before the Royal 
Society in June 1824, and printed, I, however, stated, that 
I had discovered that a peculiar polarity was imparted to iron 
by simple rotation, and mentioned' some of the effects produced 
by the rotation of an irdn plate. It is, therefore^ evident, dial 
the jmSlicaHon of the discovery which I had made of the 
magnetical effi^ts produced on iron by its rotation, took place 
hi least nine months before we had any account of M. Arago''a 
experiments, and six months before Mr Barlow undertook his, 
on the effects produced by the rapid rotation of iron. No 
one, you may be assured, is nior6 disposed than myself to give 
to Mr Barlow all the credit which is due for his observations ; 
but as he had, for nearly three years previbus to making hia 
experiments, been in possession nt the facts whtdi I had a)>> 
ready observed, and found that the effect* fee observed -were 
explicable on the same principle of polarization, whkdi I had 
then pointed out, I think that his eisperimehts mast be allbw^ 
ed to be simply a variation of my original ones, whatever in*, 
portance may be attached to such a variation of the exptti- 
ment, and that I may justly lay claim to the diacovery, that 
rotation has a considerable influence on magnetism, ^ least 

I 

€Dj where the dip is more tbau 88°, he found that, in one position of the 
plate, fts rotation in opposite directions caused a di£f^renee of no less tfabn 
lOB^ in the direction? of the needle in the two oases, the same point, after 
rotation, hexng brought to cmndde with a fixed mark in both. This ma 
an extreme case, but several of the deviations due to the rotation of the 
correcting plate amounted to 30^ or 40^ 
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«UB fv as iMn iB'Ooneenied. It is ontakdy wy lu^essaiit to 
my feelii^s to make this slateneiit ; but as you lia¥e» Terf «r- 
rcNieoiiflly I bliii« no doubt, stated an your Jommei ihat it was 
for his ^^ disooveries respecting the effects of xetatioa on dia 
magnetic forces,^ * that the Copley medal was a^odgcd to 
Mt Badow^ you must aUow that I am called upon to do so id 
justice towards myself. 

As it was considered that Mr Barlow^s experimeats nata* 
rally arose out of those which I had so long faeiiare commaflii- 
cated to him, it was agreed between us, that his paper should 
not be presented to the Royal Society till after mine ; and 
your correspondent is perfectly correct in stating, that the 
publication of Mr Barlow^s was, in consequence, delayed un- 
til May, although I must acknowledge I am at a loss to con- 
jecture whence he derived his information. Although this 
arrangement was rendered nugatory by Mr BarlowV pubBsh- 
ing an account of his experiments in the Edmbmrgh PMhso- 
phical Journal for July last, I feel fully convinood that it. 
most hav6 entirely proceeded ftrom an oversight, that he al- 
lowed the publication to take place so long before the appear- 
ance of the paper in which these experiments are detailed 
in the Transactions <^tke Royal Society ; and I likewise am 
persuaded, that he could have no intention of laying claim to 
the discovery of the influence which rotation has on the mag- 
netism of iron, — although this eiffly publication of his experi- 
ttients, without the most distant reference to mine, has oer- 
taiDly such an appearance. 

You will easily imagine, that, to enter into the preceding 
d^ail, must have been extremely repugnant to my feelings ; 

* The Editor must take to himself the whole bkme of atty etxot in 
this notice. As tbe Copley medal was always understood to be ad- 
judged finr the best paper in the Transactions during the year> and as 'Mr 
Harlo^jTs paper on the magnetism of rotation, was the only one he publish- 
ed iiMp Tran$^icti(ms for 1SS5, we never doubted that the Copley medal 
was gmn for the disooveries contained in that paper. This idea wh 4ion« 
tof^ by the acjljudioatio^ of another medal to M. ArSgo> which kd to 
the belief that these two gentlemen thus divided the honour which at- 
tached to the discovery of the influence of rotation on the msgnetic Ibroes. 
!Ur 'J^arlow's discovery of the neutralizing plate, having been made long 
ago, we never supposed that the medal had any reference to it.'-ED. 



Digitized by 



Google 



16 Dr Knox m the sme tfthe Teeth in Sharks. 

but, at the same time, you will see that I could not avoid it, 
without a* great sacrifiee of proper feeling on such a subject. 
As you have, on all occasions, shown a laudable desire oor- 
recify to adjust such questions, you will, I trust, excuse me 
for tfottbling you with so much on this subject, and for re- 
questing that you will occupy a portion of your valuaUe 
Journal, by giving the earliest insertion to these remarks, in 
oisder that the effects of inaccuracies of statemeot may be as 
speedily as possible counteracted. I am, 

Dear Sir, yours very sincerely, 

Royal-Military Academy, S. H. Christie. 

l^th February 18^6. 



Art. • IV. — Observations on the size of the Teeth in Sharks, 
compared'with the Fossil Teeth of' cm animal analogous to 
the present Shark, and described by Messrs Lacepede and 
Faujas St Fond, in the " Annates de Museum.'''* By Ho- 
BERT Knox, M. D. F; R. S. E., &c. Communicated by the 
Author. 

The fossil tooth of a Shark discovered at Dax, by Mr de 
Borda, was examined by the Count Lacepede, and found to 
measure three inches and three lines in length from the base, 
and three inches in breadth. A comparison of this tooth, with 
others belonging to the common Squaluss Carchariu of Linn^, 
led this distinguished naturalist to conclude, * that, in the 
former world, previous to the sera of a deluge, there must 
have existed sharks seventy-nine feet in length. Faujas St 
Fond adopted these measurements of Lacepede in the deter- 
mination of the probable length of a shark, a tooth of which, 
in a fossil state, was brought to him from the quarries of 
Montrouge, in the environs of Paris, and he conoluded, 
(Annal. de Mus. t. ii. p. 107,) that the animal to which the 
tooth belonged must have been about fifty feet in length, at 
the least. 

The memoir of Mr F. St Fond is accompanied with a 

• Tom. i. p. S05. 
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draTving of the tooth, and its various measurements, which 
are as follows: 

Dimemions of the Fossil Toothy 

The greatest breadth of the part ooTered with enfr- 

mely measured towards the base^ is^ - . 
The length measured on the enamel of the concave 

part of the tooth, - ... 

Loikglk measarcd on the oodycx ihoe, • « 

The jaws of a shark killed on the coast of Africa were 
presented to me by a friend; he, at the same time, informed 
me, that the animal irom which these were taken measured 
twenty-seven feet. Now, the dimensions of these, teeth are 
as follows : 

In. Lines. 
Greatest breadth as above, - - . . ^ Si 

Length of the sides, - - ,- - i - 2 | 

Length €r^ the centre, - ~ * ^ f i 

I have found it difficult to calculate exactly the difference 
in length and breadth of these teeth, nox do I deem any nice 
admeasurements of much moment, for I think it evident that 
we cannot determine, with any precision, the dimensions of a^ 
fossil animal, by instituting a comparison between its teeth 
and those of similar species now existing, fiut, considering the 
tooth described by M. Faujas St Fond, as being § of an inch 
longer, which is the case only in certain of its dimensions, we 
should have, for the length of the animal to which it belong- 
ed, about thirty feet, instead of fifty. 

In this way the fifty feet shark. of St Fond may probably 
be reduced to thirty, and the seventy-nine feet shark of La- 
cepede to forty-three; dimensions sufficiently large, it is true^ 
to affect us with astonishment. It would be rash, however, 
to conclude, |hat because sharks approaching antediluvian 
dimepsioiis are but seldom found in the present day, it there- 
fore ^Ilows, that even they have partaken of the universal di- 
minution in the size and bulk of all postdiluvian animals,— -for 
we know that sharks, in those days, had at least one ene- 
my less than at present, viz. man, the common enemy to all 
that lives. 

VOL. V. NO. I. JULY 1836. B 
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Abt. V. — Resfdts of the T/iermometrical Observations made 
at Leith Fort^ every Hour of the Day and Nighty during 
the whole of the Vearsl824t and 1825. By David Brewsteb, 
LL. D. F. R. S, Lond. & Sec. R. S, Ed, Corresponding 
Member of the Academy of Sciences of Paris, &c. * 

In the year 1820, I had occasion to suggest to the Royal So* 
ciety the propriety of establishing registers of the thermo- 
meter in various parts of Scotland^ 

In a country embracing so many varieties of soil, climate, 
and elevation, and extending over nearly six degrees of lati- 
tude! it was an object worthy of a public body to det^mine 
the law of the distribution of temperature, even if such a sub- 
ject had not possessed a separate interest in relation to the 
horticulture and agriculture of the country. The society did 
not hesitate in adopting this suggestion ; and many intelligent 
individuals were found, who undertook to observe the ther- 
mometer twice a-day, and to measure occasionally the tem- 
perature of springs and wells. During the first year, viz. 
1 821, nearly sixty Meteorological Journals were regularly kept 
in different parts of Scotland. The number diminished con- 
siderably in subsequent years ; but, notwithstanding this di- 
minution, there is now in our possession a rich series of obser- 
vations during Jive complete years, the results of which are 
nearly ready to be submitted to the Society. 

In directing these observations, it became necessary to i;e- 
lect two hours of the day most convenient for marking the 
state of the thermometer, and the mean temperature of which 
approached nearest to the mean temperature of the day. 
The hours adopted were 10 o^clock a. m., and 10 p. m.,' 
which had been' previously recommended by the Reverend 
Mr Gordon. The observations were accordingly made at 
these hours, during three years ; but it appeared to me, upon 
a more attentive consideration of the subject, that the ther- 
mometer should be observed at the two times of the day at 

* The following paper is a brief abstract of tbe original memoir read to 
the Royal Society of Edinburgh on the 83d January 1826, which is iUus^ 
trated with five Plates, and wili appear in vol. x. Part ii. of the Edinburgh 
Transactions. 
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which the mean temperature occurred ; for if one of the ob- 
servations was omitted, the other still possessed considerable 
value, as an approximation to the mean temperature. Un- 
fortunately> however, there were almost no observations in 
existence from which the times of the daily mean temperature 
could be deduced. Professor Dewey of New York had ob- 
served the thermometer once every hour, during Jive days at 
a time, in the months of March, April, July, and October, at 
the year 1816, and during eight days of Januaty, and two of 
February, in the year 1817 ; * and Mr G)ldstream of Leith 
registered the temperature of twenty-four successive hours 
once every month, from July 1822 to July 1823. From thia 
last series of observations, the mean temperature appeared to 
opcur at half-past seven o*ciock in the morning, and half-past 
eight in the evening; and these hours were accordingly used 
in most of the registers for 1824 and 18S5. It was very ob- 
vious, however, that these observations, though made with 
great care, were too, limited to affi>rd an accurate result ; and 
hence it became desirable to record the indications of the ther* 
mometer for every hour of a complete year. 

As such a plan could only be carried on with effect at a 
military station, Leith Fort was considered the most eligible. 
Application was, therefore, made to Colonel Thackeray, com- 
manding the engineers, and to Colonel Younghusband and 
Mr Street, of the artillery ; and, as these gentlemen entered 
warmly into the scheme, preparations were made to b^jin the 
register on the 1st of January 1824. A large and accurate 
thermometer was constructed by Mr Adie for the purpose, 
and it was placed in a situation as free a& possible from aH^ 
disturbing capses. Its height above the level of the sea is 
twenty-five feet, and its distance from the sea 200 yards. 

The register commenced on the Ist day of January 1824, and 
has been regularly and zealously carried on by the non-<;om-. 
missioned officers of the Fort for two complete years. 

In reducing these observations, Mr Foggo junior of Leith 
computed all the hourly, monthly, and annual means for the 
year 1824, and Mr C. Bell made the same calculations for 
1825. These mean results are givenan the following Tables : 

* if em. American Acad, ofArls^nd Sciences, vol. iv. Part ii. p. 39t^ 
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40^67 



HOURLY REGISTER FOR 1824. 

The Mean Temperature of the Winter months^ viz. Dec. Jan* 

Feb, ifi - - - . - 

The Mean Temperature of the Spring months^ viz. March, 

April, May, . - - - - , - 

The Mean Temperature of the Summer months, viz.. J«ii«^ 

July,,Aug. - - - - • 

The Mean Temperature of the Autumn months, viz. SepU 

Oct Nov. ------ 



The Mean Temperature of the Year 1824, from 8784 ohser- . 

vations^ is - - - - 47°.81 

TABLE I.-— Contoffiing- the Daily and Monthly Mean Temperatta^es 
fir 1824. 




Day. 



1 
2 
3 
4 

5 

6 
7 
8 
9 
10 
11 
12 
IS 
14 
15 
16 
17 
18 
19 
20 
21 

2d 

24 
25 
26 
27 
28 
29 

ao 

31 



Jan. ) Feb. r Mar. 



42.55 
43.52 
40.47 
43.79 
44.38 
40.69 
36.50 
45.30 
5Q.08 
45.67 
39.90 
43.31 
12.26 
39.30 
32.41 
33.37 
38.86 
14.01 
40.56 
41.93 
39,33 
39.32 
38,60 
40.31 
48.04 
51.5:i 
43.59 
38.69 
36.47 
38.54 
45.20 



1.2.6935.19 
t2.69 



32.7239 



t2.52 33.77 
35.25 



46.40 
41.76 
43.21 
40.04 
43.36 



39.37 
34.91 



36.5346.16 37.88 48.16 



37.65 
38.07 
41.30 
H.07 
41.07 



42.01 38.95 



Means, 11.599 



\pril. 



33.49 
1.36 



37.39 47.00 



40.82 
38.69 
40.03 
49.6343.29 



39.50 
38.34 43.62 



44.5244.3346.81 



45.06 

44.58 
.01 



51.23 53.0062 2258.88 



38.83 

36.5045. 

35.83 37.92|49.94 51.63|58.18|57.48 

38.32 37.i 

36.8Sf 



\S6 

39.87 

39.51|36.15 39.27 

40.60 

41.42 



38.41 
44.22 



4L51 
41.36 
40.72 
37.83 
38.19 
40.05 



46 

48.00 

45.05 

50.03 

45.34 



38.67 

41.37 

42.29 

41.] 

39.99 

39.18 



33.86 



40.83 40.12 



May. 



55.00 57.12 55.85 



52.2555.10 



47.80 
49.84 



June. 



50.67 
51.98 



58.64 
56.80 
56.07 
52.63 
60.98 
55.83 



Jidy. 



&J.^b 



57.00 
56.86 
57.05 

57.54 60.36 
56 69 



57.92 
55.95 

57.9> 

55.4455.89 
58.29 55L70 



58.75 
63.6461.37 



47.38 
47.15 
47^25 
45.25 
47.70 



58.9256.79 
60.2755.94 



,02 41 



68 
46.35 



51.34 
47.64 



51 52 43.63 
54.93 42.50 



55.47 
52.27 



48.90 52.77 



51 46 



553.95 
51.01 
53.58 



40.73 41.68 55.16 49.62|60.49 
37.85 



57.90 



45.79 



50.15 
53.87 
55.45 57.75|56.48 

66.24 

64.51 

58'.dl 

58.35 

57.23 



44.77 



5i.54 



5^.6457.1856.57 



56.75 
59.75 
56.29 



55.16 
52.46 



51.78 
51.86 
53.37 
53.01 
54.45 



53.1358.1357.07 



52.87 
54.03 



48.0955.38 



54 09 
54.57 



57.75 
58.78 
59.45 



60.69 



50.2^55.65 



Aug. 



62.80 56.00 44.53 



Sept 



54.10 
57.38 58.18 



50.00 

49.1 

51.79 



57.22 
58.73 
56.67 
55.58 
54.39 



57.00 41.QP 

57.29 39v0349.00l48.40 



61.29 
60.99 



56.03 
53.79 



66.7352.82 
63.3556.10 
56.9258.35 



59.36 
58.39 
60.40 
61.61 
61.78 
54^30 
51.81 
51.06 



58 72.56,63 
59.0456.67 

58.70 



55.69 
60.5354.33 
61.97 



57.62 



55.37 54.23 

56.0657.01 



59.4656.62 



Oct. 



1544.8032.34 



1.8330. 



51. 

67.78 53.25|39.l 

52. 

51.42135 
52.90 3S.63|S8, 
53-79 
54.09 



44.15 



Nov. 



32.07 



72|36.3328, 
».87 28, 
>.63 

49.30 

45.76 35. 



96 48.42 44.7635.39 
443945.9434.79 

57.0946.42 43.3248.15 
39.5250.28 



43.2348.60 
38.34 35.7846 10 
37.4445.9038.59 



37 
44.22 



5652.15 37 



42.49 



49'.984M 



56.6654.50 
54 4453.53 



53.44 

50.51 
42.79 
39.70 
40.30 



54.57 



48.48 
49.00 



52.97 

53.96 

48.88 

42.22 

40.28 40< 
41.90 38.80 
55.33 39.17 34.20 

48.87 



3937.^ 
0635.' 



41 

41.; 

40j 

42.64 

45.27 

41.68 

39. 

36.44 



4839.1 
40.04 39 



47.23(41.94 39.57 



Dec. 



1.92 
.11 
.83 
.54 
i8.39 
39 



5236.! 



.79 

44.09 

2|4a24 

.94 

.53 

45 

34.11 

40.33 

46.94 

.99 

44.39 

80 

78 

41.18 

46.93 



12 36.1 
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HOURLY REGISTSR FOR ISSi. 



TABLE IL — Showing the Mean Temperature of each hour for each Mcmth of 
1834, and for the whole Year. 



Hour. 



2 

3 

4 

6 



7 

«... ., 

10.^.., 

u , 

12...... 

Ir.M 

2 , 

3 

4. 

$ 

6...... 

7...... 

8.. .. 

9..... 

10 

11 

12 



Jan. 



,28 39.68 37. 
07 39.62 

39.44 37 
.2339.27 37 



6439 



41 

40.8 

40^ 

40. 

40. 

40.1 

40, 

40.3 

46. 

41.15 

41. 

42.3 

42. 

43.15 

43.18 

43.00 

42.22 

41.98 

41.7 

41.a5 

41.3 

41.26 

41. 

40. 



1939. 



39.9538.07 41.00 45.3 



39. 

.93 
40.74 



Feb. 



9 

40^3 



38.3- 
38.3 



0238 



M 41.35 41 



8342. 



1.2.22 

.7 
42.7 
42.67 
12.03 
41.4 
40.9 
40. 
40.2 
40.2 
40.03 
.9 
,9 



1239 



9239 



Afar. 



April 



41.6 



.23 48 



9 
37.65 

45 

77 
.3 
39.13 
39.47 
.13 
42. 
t2.7 
42.a 
42.9 
42.6 
41.9 
41.07 

.2 
39.6 
39.2 
38.8 
.^8.3 
38.3 



5340. 



May. Jnne. Julji 



42.63 46.56 



40. 
39.8 
39.9 
42.2 
iSA 
45.9 
47.3 
48.2 
9 
49.3 
4d.8 
50.1 
49.9 
49.5 
49.1 
47:8 
46.5 
45.3 
41.6 
43.1 
42.7 



.08 44.7 



52.6 55.4 

46.03 52.3|55.9 

.1 



44.9 

45.7 
46.9 
i8.3 
49.8 
51.1 
52.3 
53.3 
54.2 
54.7 
54,7 
54.7 
54.1 
53.2 
52.4 
50.9 
49.4 
46.9 
47.8 
47.1 



52.1 S6,] 
51.8|544» 
51. 
52.7 



8 55. 



53.1 56. 
54.3 58. 



55: 

56.2 

57.3 

57.8 

58.0 

58.9 

59.9 

59.1 

58.7 

57, 

56.9 

55.7 

54.5 

53.8 

53.: 

52.7 



,2 59 



.2 
55,^ 

9 

.2 

7 
60.56 
61.5 
63.2 
63.2 
63.2 
63.5 
63.6 
63.4 
7 B2.6 
61.7 
60,3 
58.9 
57.6 

.9 
56.03 



Aug. 



.2 56. 



53.3 

53.: 

52.9 

52.5 

52.7 

53^ 

54.5 

55.5 

56.8 

57.9 

5H.7 

59.5 

59.8 

60. 

60.0 

60.1 

59.7 

59.1 

58.0 

56.8 

55.9 

55.0 

54.3 

53.8 



Sept 



52L3 
2 52.1 
51.4 
51.1 
51.2 
51.6 
52.1 
53.4 
55.0 
55.6 
56.5 
57.5 
58.5 
7 
58 8 
57.8 
57.8 
57.0 
55.8 
55.07 
54.3 
63.7 
53.4 
52.7 



5a 



Oct. 



46.17 

46.17 40. 

44>07 

46.2 

45.6 

44.8 

45 3 

45.9 

46.6 

47.5 

48.5 

49.3 

49.9 

49.9 

49.6 

♦9.07 

48.4 

479 

47.2 

46.' 

46,7 

46.0 

45.8 

45.7 



Nov. Dec. 



40.4 
1.4 
40.5 
40. 

40.45 
40. 
40.7 
40.8 
41.3 
42.1 
43 1 
43*9 
44-2 
44,.T 
447 
43 
42*8 
42-4 
42-1 
7 
41.3 
40.8 
40.4 
40.3 



38.6i 
38.71 
39.02 
47 38.9 



50 38, 



7341 



JMMn 
1 4 



38.8 

.9 
38.8 
38.8 
39.0 
393 
40.4 
4U0 
41.2 
40.9 
40.331 

.9 
39.721 
39.521 
39.19] 
39.01 
39.091 
39.09[ 
39.1 
39.291 



4.39. 



Temp, of 
hour for 
whole jmt, 



45.6^ 
45.40 
45.18 
44.03 
4i.82 
45.00 
45.64 
46.32 
47.41 
48.24 
49.21 
50.09 
50.45 
50.79 
50.89 
50.43 
49.97 
49.38 
48.64 
47.90 
47^17 
46.64 
46.20 
45.79 



The Mean Temperature obtained from the last column in the above 
Table, is 47°688. It occurred at Q'^'IS' a. m. and at 8^ S& p. m. 
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HOURLY REGISTER FOR 1825. 
The Mean Temperature of the Winter months, viz. Dec. Jan. Fahr. 

Feb. is - . - . - 40^312 

The Mean Temperature of the Spring months, viz. March, April, 

May, - - - - . 46 .121 

The Mean Temperature of the Summer months, viz. June, J%dyf 

Aug. . - - - . 59 ,306 

^ The Mean Temperature of the Autumn months, viz. Sept. Oct. 

^Nov. - - ' , - - - 49 .907 



The Mean Temperature of the year 1825, fW>m 8789 observa- 
tions, is. - , - - - . 48^911 

TABLE III. — Containing the Daily and Monthly Mean Tempera^ 
iuresfor 1825. 



Day. 


Jan. 


Feb. 


March. 


April. 


May. 


June. 


July. 


A^g. 


Sept. 


Oct 


Nov. 


Dec 


1 


45.15 


41.31 


39.78 


42.38 


44.71 


56.^ 


55.50 


63.77 


60.40 


53.63 


46.35 


33.79 


2 


39.83 


41.81 


37.29 


45.89 


46.09 


58.41 


57.81 


63.56 


59.19 


60.36 


42.08 


36.85 


3 


43.47 


32.99 


36.13 


47.46 


49.14 


53.61 


58.54 


63.27 


59.30 


60.03 


42.53 


34.59 


4 


S7v35 


28.72 


36.20 


49.74 


52.73 


50 52 


59.66 


59«60 


57.07 


58.81 


40.36 


37.84 


.5 


30 32 


33.08 


36.50 


54.18 


48.69 


49.43 


58.66 


59.71 


55.39 


58.38 


43.04 


37.Q9 


6 


39.26 


34.99 


38.24 


47.26 


52.59 


^35 


59.24 


58.21 


55.99 


57.57 


41.52 


40.72 


7 


44.17 


38.51 


39.55 


49.86 


53.19 


58.30 


58.09 


59.06 


58.79 


53.79 


36.04 


43.21 


8 


39.80 


38.81 


4i.2(J 


52.11 


54.63 


57.46 


57.05 


59.88 


55.45 


54.48 


36.82 


44.71 


- 9 


38.11 


42.78 


52.46 


47.04 


54.27 


.'»5.24 


56.05 


57.71 


58.30 


55.49 


35.73 


42.95 


10 


35.55 


47.11 


52.48 


48.55 


50.77 


59.59 


55.25 


59.37 


60.26 


56.79 


32.37 


43.35 


11 


41.48 


46.28 


44.97 


50.13 


48.32 


65.67 


56.26 


57.34 


58.21 


54.00 


36.22 


44.1^ 


l^. 


39.91 


i6.06 


44 18 


41.03 


48.75 


62.71 


61.09 


56.41 


60.55 


57.80 


33.73 


43.9Q 


13 


42.03 


i6.98 


43 41 


40.79 


47.50 


59.0a 


65.45 


59.74 


56.27 


54.09 


42.32 


42.45 


14 


44.75 


41.82 


37.83 


48.62* 


48.91 


60.14 


69.94 


56.78: 


56.30 


53.57 


40;82 


38.56 


15 


46.73 


41.48 


36.40 


52.50 


49.74 


58.85 


65.51 


57.91 


56.79' 


52.51 


;J6.49 


41.06 


16 


43.99 


41.79 


36.04 


50c49 


49.05 


63.52 


66.77 


56.8S 


61.21 


54.65 


44.12 


46.04 


17 


39.38 


43.52 


36.75 


45.06 


51.95 


60.51 


69.63 


57.17 


62.40 


47.16 


44.61 


45.40 


18 


41.22 


41.26 


39.07 


40.54 


53.55 


58.45 


66.63 


59.01 


62.59 


46.75 


45.56 


47.05 


19 


39.15 


U.78 


43.31 


42.30 


53.41 


52.46 


62.23 


59.07 


60.95 


46.23 


41.14 


42.66 


20 


40.09 


43.73 


40.58 


50.49 


50.41 


52.70 


60.02 


65.40 


59.87 


40.24 


45.56 


42.44 
45.92 . 


21 


39.30 


40.91 


39.78 


53.04 


49.01 


52.09 


59.07 


64.35 


60.34 


41.47 


45.22 


2^ 


37.02 


42.63 


Vil.56 


46.81 


52.14 . 


53.16 


59.83 


60.41 


54.95 


42.47 


40.76 


40.02 


23 


36.33 


40.88 


40.61 


42.76 


50.48 


57.68 


56.63 


65.44 


49.44 


51.07 


44.74 


40.22 


24 


38.03 


40.17 


38.12 


42.37 


46.C1 


57.59 


57.10 


57.88 


63.49 


48 97 


43sS0 


39.75 


25 


34.45 


39.08 


42.03 


42.80 


45.60 


57.14 


63.29 


58.04 


62.16 


40.65 


40.43 


43.85 


26 


41.30 


37.69 


42.81 


45.28 


48.55 


52.44 


61.01 


57.23 


56.29 


39.26 


44.80 


35.14 


27 


47.65 


38.61 


48.70 


45.88 


47.02 


54.35 


64.94 


58.45 


56.59 


45.58 


35.81 


33.00 


28 


38.83 


36.75 


45.39 


47.35 


45.18 


54.70 


60.22 


59.21 


53.00 


52.41 


36.44 


35.86 


29 


43.88 




47.47 


47.88 


47.96 


55.95 


61.05 


61.92 


55.45 


50.98 


39.84 


35.01 


30 


47.62 




44.78 


48.51 


50.17 


55.05 


68.53 


65.35 


54.66 


51.90 


34.63 


32.81 


31 


42.93 




42.29 




52.74 




68.20 


65.72 




46.81 




28.58 
39.940 


If «m ^ 


40.583 


40.412 


41.610 


46.968 


49.785 


56.531 


61.SS62 


60.125 


58.055 


51.223 


40.443 


nontii 








1 1 1 II 1 
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The following are the Mean MonthUf Results fir 182i and IS25. 



Jamury, " 


4r.09l 


August, 


W.3f« 


February, 


40.6J21 


September, 


56 .313 


March, 


40.865 


October, 


49 .2S6 


April, 


46 .379 


November, 


41 .191 


May, 


50 .01« 




39 .775 


June, • 


56 .091 






July, 


60 .361 


Mean of the year. 


48 .360 



The following Table shows the Mean Temperature of each hour of the day 
fir 1824, 1825, each result being the mean of 730 observations. 



Sours. 


Mean Temp- 


Hours. 


Mean Temp 


1 ▲. M. 


46M3i 


1 P.M. 


51M49 




45 .933 


2 


51 .470 




45 .689 


3 


51 .532 




45 .449 


4 


51 .239 




45 .394 


5 


50 .872 




45 .653 


6 


50.294 




46.283 


7 


49 .544 


8 


47 .029 


8 


48 .624 


9 


48 .055 


9 


47 .829 


10 


49.012 


10 


47 .276 


11 


49 .950 


11 


46 .803 


18 


50 .777 


12 


46 .398 



Having ^ven, in the preceding tables, the principal nu- 
merical results of the hourly Register for 1824 and 1825, we 
, shall now proceed to consider some of the most important 
conclusions which may be deduced from them. 

I, On the Form and Character of the Annual and Monthly - 
DaUy CurvCy or the Daily Progression of Temperature. 

The daily curve for 1^24 is projected in Plate V. Fig. OT. - 
of last Volume, from the numbers in the last column of 
Table II., and forms the lowest curve. The point of the 
ciirve for each of the 24 hours is the mean of 865 observa- 
tions. The temperature is lowest between 4 and 5 o'clock 
in the morning; it then increases with great regularity till 
S oVlock in the afternoon, when it descends till it. reaches its 
minimum at 5 o^clock in the morning. The period during 
which it performs its ascending motion is 9** 4(y, and the pe^ 

1 
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The daily curve of 1825 is projected io a nmiUur 
in Plate V., Fig. S7, from the last odumn of TaUe IV.^ and 
forms the upper curve of the {date. Each point of it is the 
mean of 365 johseryations. its resemhiance and general p». . 
rallelism to that jof ISSi, cannot f»l to strike the reader, and 
proves how nearly these observations have conducted us to 
the form of the daily curve. 

The intermediate curve, which is laid down from the last 
column of Table VI., and is the mean of the two curves, is 
nearly free from the very slight inequalities in the afternoon 
branch of both curves, and may he considered as representing, 
with great accuracy, the mean annual daily curve for the la- 
titude of Leith, and at the level of the sea. 

In order to observe the variation in the form of the daily 
curve in different seasons, I have given, in several plates, their 
projections for every month in 1824 and 1825, and the mean 
of the monthly curves in 1824 and 1825 ; but we must refer 
for these plates to the original memoir. 

By taking the means of the six Summer months, from April 
to September inclusive, and of the six Winter months, from 
October to March inclusive, and projecting them in the usual 
manner, we obtain an accurate type of the daily pcpgression 
of temperature in Summer and Winter, each point of each 
curve being the mean of about 180 observations. 

The simimer curve descends regularly from midnight till 
4 o'clock in the morning, when the coldest time of the day 
occurs, and it ascends with great regularity till 3 o^clock, 
,whea it commences a very rapid descent to its minimum, 
the total mean r^nge being about S^'.Gl. 

•The winter curve, on the. contrary, , has a gentle rise fcom 
1 A. M. till 2 A. M. It then .descends till 6, when it com* 
mences its ascent, reaches its maximum at 2, and again de- 
scends, but more slowly than it. rose, the greatest difference of 
temperature being about 3^86. 

The difference of character in the curves of April and Oc- 
tober deserves to be noticed. Although these months are 
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considered as giving nearly the mean of the year^ and ther&. 
fore as resembling each other in tempeiratwre, yet there is a 
singular difference in the mode of its distribution. In Octo- 
ber the mornings and evenings, are comparatively warm, while 

' in April these times of the day are remarkably cold. April, 
in short, unites the low temperature of a winter month with 

, the great range of a summer month ; while October unites 
the temperature. of a summer month with. the low range of a 
winter one. 

II. On the Deiermination of the two times of the Day when 
the Mean Temperature occurs. 

I am not aware of any observations made in our climate, 
by which the hours, when the mean temperature of the day 
occurs, could be determined. It has generally been believed 
that it occurs at 8 o'clock in the morning ; and Professor 
Playfair not only ^considers this as nearly the hour of mean 
temperature for Edinburgh, but he regards the maximum as 
occurring " from 1 to half-past 2, or even 3 o'clock ;'* and 
upon these principles he has selected his three periods, viz. 
8 a. m., the time of maximum, and 10 o''clock p. m. 

It appears, however, from Tables II. and IV., that the 
mean temperature of the 24 hours occurs at the following 

times : ^ 

H. ' • H. ' 

1824> 9 13 A. M. 8 96 P. M. 

1825, d 13 8 28 



Mean of two years, 9 13 8 27 

This very extraordinary agreement between the results of 
1824 and 18^, shows how nearly we have approximated to 
the true form of the daily curve, and how much confidence 
may be placed in the general result. The following may 
therefore be regarded as the leading points of the annual daily 
curve. 

H. 

Time of Minimum Temperature, a little befwe . 5 a. m. 

Time of the Morning Mean Temperature, - 9 13 a. m. 

Time of Maximum Temperature, • - - 2 40 p. m. 

Time of Evening Mean Temperature, « - - 8 27 ' p. m. 

Interval between Minimum and Mowing Maximum, 9 40 
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. H. ' 

Interval betfireen Maximum and fallowing Minimiim, 14 80 
Intenral between Morning and Evening Mean, « 11 li 

Interval between Minimum and Morning Mean^, - ' 4 13 
Interval between Evening Mean and following Miniinmn, 8 33 

The determination of the exact times of mean temperature 
throughout the year, furnishes us with the twabest times of the 
day for recording the indications of the thermometer. These 
times are obviously 9** 13' a.^m. and 8^ 27' p. m. ; for if any of 
the observations is accidentally omitted at one of the hours, 
the mean of the remainder will approach nearer to the mean 
temperature of the year, than if any .other two hours had been 
taken^ and similar omissions made. 

There is, however, another advantage of this determination, 
i namely, that the mean temperature of the year may be ob- 
tained with great accuracy by a single observation made eyery 
day at one of the times of mean temperature. 

If we examine the annual curve, and also the monthly curve, 
it will be seen, that the ascending or morning branch is more 
regular in its progression than the descending or evening 
branch. On this account, we would prefer a single observation 
every day, made at the time of the morning mean, to a sin^e 
observation made every day at the time of the evening mean. 

It must be carefully observed, that the hours of mean tem- 
perature which we have now been considering, are only mean 
results for the whole year. If we wished to deduce the mean 
monthly temperatures from an observation made :Onoe a-day, 
it would not answer to take 9^ 19' a. m. and 8^ 27' p. m. ; be- 
cause the times of mean monthly temperature occur at dif- 
ferent ht)urs of the day throughout the year, as will appear 
from the following table : 



* 


Mean of 1824 & 1825. 




Mean of 1824 & 1826. 




A 








A 














▲. M. 


p. M. 




A.M. 


r. M. 




H. ' 


H. ' 




H. ' 


a. ' 


January^ 


10 34 


6 67 


July, 


8 6S 


8 40 


February, 


10 2 


6 56 


August, 


9 


8 19 


March, 


10 10 


8 8 


September, 


8 52 


8 18 


AprH, 


9 1 


8 S6 


October, 


9 25 


6 48 


toy/ 


9 14 


8 40 


November, 


9 39 


7 41 


June, 


9 7 


8 24 


December, 


9 66 


6 15 
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in. bnihe rdaHim bekoem the Mean Tempemkire of Ihe 
24 hofwre^ and ffua ofoiny migfe *of«r, isr amy similar pair 
qfhourSf ^c. 

It was long the practioe of cieteorolo^ts to observe the 
thermometer thr^e times a*day, on the supposition that the 
mean of these three observations gave the mean temperature 
g( the 24 hours. Observations of this kind are still continued 
in many parts of Europe. To the following short table of 
sopie of these, I have added the deviations from the mean tern* 
perature^) as computed from the results of the preceding tables : 

l/eviation from 
. MondDg. Aftemooii. Night. Mean Temp, of day. 

Edinburgh, 8** Maximum. 10** +0°.346 Professor Playflur. 
WmiMBfitown, 7 2 9+0 .^10 Professor Dewey. 

8 , 1 6 + 1 .225 Proposed by the Fhii. 

Soc. of New York. 

As three observations made every day, are not convenient 
for many meteorologists, who are engaged in professional pur- 
suits during the day, it became desirable to select those two 
hours, tlie mean of whose temperatures approached nearest to 
that of the whole day.. The following times- have been used 
in this country, and many of them give results that differ very 
coni^iderably from the mean temperature of the 24i hours : 

DcvUtioii from Mean 

Morning. Afternoon. ' Temp, of Day. 

Hawkhill^ ^ - , 8 2 +0^982 

Gordon Castle^ - 8 2 +o .982 

Kinfuunt, - 8 10 — 1.114 

Ditto, - 10 10 — 0.122 \ 

Leadhills, - 6 l —0.134 

IdeofMan, - 9 11 —0.838 

Royal Society, London, 9 s^ + 1 .453 

9 - 3 . 4-1 .526 

' " 9 2i +1 .511 



' 84 3 +1 .273 

— — 84 24 +1.258 

^, — : ^^ 8 3+1 ,013 

— , 8 ^ 2 +0 .982 

— — — 7 3 +0.641 

. 7 2 +0.610 

Royal Society, Edinburgh, 10 lo — 0.120 
-" ' ' 74 84 —0.805 
, 9^ 84 0.000 
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I hate given diese «xitaiple6 pfiaripally witib tfae vkw of 
showing the applictttioti of the remihs of the hourly raster, 
and not with the desigti of contrasting the hours einployed by 
different .observers ; for it yet remains to be determin^ how 
far the form and dimenaions of the daily curve, as determined 
for L^th, are applicable to places in different latitudes, and 
situated at different heights above the sea. At Paris, for ex- 
ample, the mean temperature of the day occurs before 9 
o'clock in the morning; at Tweedsmuir in Scotlandi 1800 
feet above the sea, it happens before 7|^ A. m., and at Salem 
Massachussets, before 8 o'clock a. m. ; but it must be remark- 
ed, that the observations at 9 o'clock, and at 7^^ and 8^, are 
compared with a calculated mean temperature, and not with 
the mean temperature of the whole 24 hours. 

It is curious to remark, that, with the exception of the 
hours ol 10 A. M., and 10 p. m., no similar pair of hours has 
been used by meteorologists. The following table will show 
how nearly at Leith the mean of every similar pair of faoprs 
approaches to the mean temperature «f the day. 



TABLE, showing ihe 


IHfferenc^ hetibeen i%ejfean 


'Tempetakt^t of 




every Smihr pair fffAew'»,an4mtat^tke Bay. 




HMm 


US4. 


' lasst 


MMb . 


5 A. 


M. 5 f . M. — 0.193 


— 0.073 


— 0.133 


6 


« 


-^0.998^ 


— 0.187 


-^e.2#S 


7 


7 


— 0.448 


— 0.256 


— Q.353 


9 


8 


— 0.478^ 


-^0^.4R)1 


— 0.440 , 


9 


9 


•^0.998 


-^#.SttO 


-^MK* 


10 


10 


^ 0.148 


«- 0^096 


-I-. 0.i9» 


11 


11 


+ 0.117 


-»^ 0.105 


+ 0.111 


12 


12 


+ 0.353 


+ 0.286 


+ 0.319 


1 


1 


+ 0.447 


-f 0.301 


-f OSU 


2 


9 


+ 0.507 


•¥ 0.S94 


-^0.4^ 


S 


» 


+ 0.447 


+ 0.94t 


^0.344 


4 


4 


4- 0.092 


* . -¥ 0.06^ 


+ 0.078 



In some instances, meteorological registers have been kept, 
in which the thermometer has been observed only once a-day. 
These registers may now be rendered useful, by mean* of the 
following table, which shows the relation between the mean 
temperature of each hour, and that of the whole day. 
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l** A. M. 


— 2.133 


« 


— 2.334 


s 


— 2.578 


4 


— 2.818 


S 


— 2.873 


6 


— 2.613 


7 


— 1.983 


8 


— 1.238 


9 


— 0.212 


10 


+ 0.745 


11 


+ 1.683 


19 


+ 2.510 



» Ih,BrewMiton the Ri^isier of the Tkermdmikr kepi . 

IHfftrenfie between the Mean Temperaiure ofeadi Himr and that oj ^ 
' the j)aff, for lS94f and IS26. 

1 p. M. + 2.882 . 

2 + 3.203 

3 + 3.265 

4 + 2.972 

5 + 2.^05 

6 ' -f 2.027 

7 + 1.277 

8 -f 0.357 

9 —0.438 

10 —0.990 

11 —1.463 

12 — 1.868 

From .this table, it appears, that the mean annual tempera- 
ture of any hour of the day never differs more than 3^^ from 
the mean temperature of the day for the whole year. 

In order to obtain the mean temperature of the year from 
a re^ster which contains bbservations made once every day, 
we have only to correct the mean temperature which the 
register gives, by applying, according to its sign, the correc- 
tion opposite to the given hour. In place of taking the mean 
of the two years, it might be preferable to take the results for 
18S4^ in cold years, and those for 1825, in warm years. 

IV. On the average Daihf Range Jbr each MonOi. 

In a climate so variable as that of Scotland, the daily range 
of the thermometer is often very great, both in winter and in 
summer ; but the average daily range which we propose now 
to notice, is the measure of the daily change of temperature 
for each month, and will, of course, bear some relation to the 
sun^s declination, as appears from the following table. 





Mean of 18^4 & 1825. 


Mean of 16^4 & ia25. 

A 


Hour of Hour of DaUy 


Hour Of Hour Of Daily 




Min. 


,Max. Raose. 


Min. 


Max. Range. 




H. . 


H. 


H. 


H. 


January, 


6 


3 2^.662 


August, 4 


4 7^591 


February, 


6 


3 3 .d70 


September, 5 


2 ' 8. .041 


March, 


6 


3 6.152 


October, 6 


2 4 .876 


April, 


5 


3 10.629 


November, 2 


3 4 .154 


May, 


4 


4 8 .577 


December, 5 


2 2 .308 


June. 


4 


3 8 .263 






July, 


4 


5 9 .673 


Whole year, 5 


3 6°. 138 


' 
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V. On the ParaMiefimnqf ike differed 
cmnudl Daily Curve. 

Before concluding this Report, I was desirous of ascertain- 
ing if the different branches of the daily curve had a xesem- 
blance to any known curve. Their amilanty to the parabo- 
la is very obvious, from Fig.- \. of Plate. I., where they are 
distinctly projected ; and I therefore calculated the following 
table, upon the suppoution that AB, BC, CD, and DE, . 
were parabolic branches Qf the following dimensions : 

Branch AB, Ordinate, AH = 513 

Aosdflsa, BH = 179 or SP.B7S 

Branch BC, Ordinate, CH = 253 

Abscissa, BH =^ 1 72 or 2^.872 

branch CD, . Ordinate, CG = 347 

Abscissa, D6 = 196 or 3^266 

Branch DE, Ordinate, EG = 327 

Abscissa, D6 = 195 or 3''. 266 

The ordinates 518 + «68 .+ 847 + 827 are = 1440' = 84 
hours; and the abscissa BH = 2^.872, and DG z= 3»i»66, 
when reduced to the same scale as that of the ordinates, be- 
come 172' and 196^, as one degree of temperature on the pro- 
jection is equal to oi\e hour. The abscissae which represent 
the temperature were reconverted into degrees. 

TABLE, showing the Differences between the Mean Annual Honrfy 2V«- 
peraiurefor 1824 and 1825, as observed, and circulated an tk€ sufpod^ 
Hon of these being the abscissa! of Parabolas. 

Difference. 

0*».000 
+0 .079 
+0 .019 
—0 .124 
-7-0.008 
— 0.036 

0.000.. 
+0.183 
+0.219 
+0.250 
+0.229 
+0.159 



[oun. 


Difierence. 


Hours. 


H. 




H. ' 


8 27' P. M. 


0°.000 


9 13 


9 


+0 -075 


10 


10 


+0 .039 . 


11 . 


11 


+0 .003 


12 


12 


^.024 


1 p. 


1 A. M. 


—0.113 


2 


2 


—0 1186 


3 


3 


— o.iiss 


4 


4 


—0.016 


5 


5 


^ 0.000 


6 


6 


—8 .098 


7 


7 


—0.044 


8 
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H. / r a. 

8 —6^.184 6 St 0°.000 

» j-0^8^ 

These parftbolk abscisBaB ircte ealoubit^ by the fipUdwiDg 
tatSBigim. By the property of the. parebolo, we have 

®"^=— AH— • 

But sidce AE is the line 0t keim tetaperature, pn the de- 
pression of the temperature below the mean at the point of 
time/), andjpn r= Hm = HB — * Bm, then, calling m the mi- 
nimum temperature, and y the ordinate mn, we have the re- 
quired temperature T at the time p^ thus : 

For the semi-parabola BC, 

'r = » + H^/. 

For the semUpardboki CD, M bekig the maximum tempe- 
nttttre^ 

CG* 

» For the semUparabola DE, 

EG« 

Upon comparing the differences in the preceding tables, it 
appears, that the greatest is a quarter of a degree of Fahren- 
heitf and that they are most perceptible in the aftemocm 
branch of the curve, between 4 p. m. and 8 p. m* 

I have no hesitation, however, in saying, that the mean of 
a greater' number of years will produce a close approximation 
to the parabola. In 1824, the afternoon branch is irregular. 
In 1885, which was a year of uniform character^ the after- 
noon branch becomes more convex, and approaches closely to 
the parabolic branch -y so that the me«n of 1824 and 1825, 
which we have contrasted with the paraboKc abscissae, partakes 
of the irregularities of 1824, and thus occasions a flatness in 
the curv^ and consequently the differences observed between 
4 p. M. and 8 p. m. 
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' Ai^T. VL — Memarks on M. le Colonel Bory de SUVincenC^ 
fr9poud specm qfihe Genus Houo. By a Correepoiideiit. 

'* What a piece of work is Mak ! how nohle in reason ! how infinite ia 
faculty ! in form and moving how express and admirable ! in action how 
like an angel ! ih apfrrehemlon boir like » god !-<-the beimty (^ the world 
-Hftie paMgoti of 9SDivtmk I" 

Sha%9ikake, HwnUU 

The men of science in France are the most indefatigable ot 
human beings ; and, so far as regards some of the departments 
of Physical Science, have certainly outstripped, by thrir mi- 
nute industry, most of their contemporaries in the other coun* 
tries of Europe. In the different branches of Natural Histo^ 
ry, in particular, which seems io have attracted a more than 
usual portion o{ attention, the liberality of their government 
in fitting out exploratory expeditious, and the zeal and abili« 
ty of their observers, has greatly increased the number of 
species ; and the teachers of those branches of science at home 
have powerfully exerted themselves in examining the struc- 
ture of these in every particular, and thrown light, in many 
cases, upon what was before not at all or but imperfectly 
known. While we award to the French naturalists, therefore, 
all the praise that is due to perseverance and acute observation, 
and give them the merit of a great many of the recent disco- 
veries in Botany and Zoology, we do so with the most dncere 
feelings of respect and gratitude. But we are not very cer- 
tain that their zeal and industry has always been accompanied 
by those higher qualities of mind, which enable their possesn 
sors to generalize isolated observations, and to form ext^idecl 
and philosophical views of those portions of nature which they 
are so successful in cultivating in detaiL 

In point of fact, the great characteristic of Frenchmen is 
NaUonality. They chanced to give birth to Tournrfort, his 
successors the Jussieus, and Buffbn — and, of course, in a coun- 
try which makes the most of every thing national, the simple 
and beautiful arrangement of the objects of nature proposed by 
the great Linnaeus, had comparatively few followers in France. 
That this system was triumphant everywhere else, only whet- 
VOL. V. NO. I. JULY 1826, c 
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ted the eagerness <^ French patriots to su|^rt the fame of 
dior own great men; and, accordingly, neglecting an arrange- 
ment which, though artificial, seems admirably calculated for 
the purpose in view, they have so far succeeded, as to plunge 
the study in a chaos of unintelligible systems and names — and 
to make it a greater difficulty to ascertain the identity of a 
single spedes through its thousand and one synonyms^ than 
it would be to study a whole chapter of nature in the book of 
her ablest expositor. 

In speaking thus of the tendency of the French systems, 
and those of their imitators in the rest of Europe and in this 
country— -dazzled by the lustre of a few great names— we are 
far from undervaluing what is termed the Natural System 
in the study of Botany, or in the other branches of Natural 
History. Linnaeus himself was aware of its importance in a 
generfd view, but found the impossibility of applying it to the 
practical purpose of identifying and arranging genera and 
species in the speediest and simplest manner ; and its advo» 
cates have many, and almost insurmountable, obstacles to get 
over, befbrie they can turn it to this use. 

Neither do we say that the discoveries in Natural Science 
since the time of Linnseus do not render some modifications 
of his system absolutely necessary. In many departments, the 
numerous and new objects that have been brought to light, 
rendered it necessary to adopt new genera and species to bring 
them under the Linnsean arrangement ; and certain of the Lin- 
nsean classes, particularly Insecta and Vermes, and in Botany the 
class Cryptogcmiia, required to be re-modelled, as they have 
l^en in many instances, by able writers. But these modifi- 
catiops should be as much as possible assimilated to the ter- 
minology of the great institutional writer who first reduced con- 
l^usion into order in arranging and naming the objects of nature, 
and whose system and language are still the common medium 
of copimunication apong the learned in all parts of the world, 
fvery additional and upnecessary term introduced into science, 
is A useless load upon the memory, and every change of no- 
menclature, not imperiously called for, tends rather to retro- 
gradf^ than advance its interests. From not attending to this, 
many of the petty proposers of systems and arrangements 
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huve akeady auooeeded in miikii^ it extremely fUfkuit, with- 
out immaMe labour, to ascertain the identity of ipeciflB 
tbrQOgh their multiplied synonyms ; and all distinctiTe dui* 
raqteristics are lost, in the search of mere words witboat ineaiu 
ingy in the works of these nunute philosopbars.* 

It is time for those who feel mote interested in the know* 
ledge of things than terms, to raise a barrier against tbe 
contagion of these encumbering nomenclaturists, who^ by 
everlastingly quoting one another,, or their own inedited 
manuscripts, have contrived to push theoMelves into epbe* 
meral notice. Luckily in Britain, except among a vary few* 
and those of no very overpowering genius or learning, tbia 
revolutionary frenzy has made, but little: progx^ss^ But 
every Frenchman who knows any thihg of acieoce must be 
an author, and not only so, but the aiuhoc of a system in. 
some particular department ; and his. presumption, in nine 
cases out of ten, being in an inverse ratio to his qualificationa 
and his judgment,; his book comes forth studded with ater> 
minology composed of Greek and Latin compounds of the 
inost unreadable and unpronounceable nature, and theae ana 
indicated as the clas^cal and future names by which, the ob» 
jecta of which he affects to tr^ are alone to be. known, f . 

* M* de RWiere^ in the Annals of the lAnnaean Society afParis^ propoeet 
a new language of Botany^ in which each organ shall be expressed by a 
Icttei', and the number of organs by the place which the letter occupies 
in the word. This botanical notation he wiahea the Sooiely to proraiilgstc^ 
'' and thus to do for the sdentifie world what th^ Freo^ Afi&iemj his 
done for the literary I" 

t In a book published at Frankfort in 1825, on the NcUfral History ofTA^ 
cAtfn«,M. Walroth, a German, has followed the French nomendaturists even 
to lunintelligibility. Not satisfied with the terms in use among fbrmer bo^- 
tanical writers, or eren^with those attempted to be introduced by modern 
relbrmers, he has created a set of barbarous terms, which He uses in his de« 
aeriptions^ and which even his French critics are not disposed to allow. 
For the use of philosophical recorders of aberrations of mind, we quote- die 

^ following passage : 

** PaicUariafitsco'luiea {Leddea, Aduur. Syn. p; 49») Blasteroate acoly* 
to inerrucoso chlorogdnimicio stqitbropheno, &eil^ in massam ehlorophie- 

' nusfK, fiitiseente ; cymotis piano conrexinsciilis marginem exoludentibus, 
fsx. speiirematum uhertate vari^ nunc dilute iiisoescentibus intusque albi* 
dis, lividis intusque mdunopheois.!.'—- JBu//. des Sciences Nat, Nov. isis, 
p. 586. 
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Hie imm of adence in odier parts of EiitK>pe hare not 
been able to remt this revolutionary contagion. N«yer con- 
ociTing that lo be able to vi^w nature on the grand scale, and 
to fenn A simple and lucid mode of arranging its objects, re- 
quires a stretch of mind of which few men in an age are pos- 
sessed, they take tat granted the talent that is asserted, and 
the presumption with which statements af« ofiered for their 
proof. The philosophical observer, not choosing to impugn 
ioctrines or systems which might involve him in unprofitable 
eonCit>versies, remains siloit ; and the crowd, dazzled by ap- 
pearances of learning, and ne^er doubting, but that he who 
attempts to demolish an edifice, is able to rear a better' in its 
room, aequiesoe in the asserted talents of the innovator. It 
has, of course, become fashionable, in many parts of Europe, 
to view nature through French spectacles, in place of looking 
Mid judging tliTough the medium of the eyes. 

Having premised these observations, which wemake in the 
utmost possible good humour, and with the highest feelings 
of rei^»eet for many of our French friends, we now proceed to 
give wpk instance «f this disposition to fritter down sdcnce from 
the Btdleiin de$ Sdences N^ureUee of the fiaron de Ferusk 
sac. ' In Cbet namtter 4)f thai work for September last, and ia 
an article extracted from a " Classical Dictionary of Natural 
History,'' conducted by M. le Colonel Bory de St-Vincent^ 
under the title of Man (Homoy) we have the human raoe» 
lii^ now eoBflidered as one,* divided into no less than vir^ 
9£«)f SPECIES ! M. Bory has been led to make this division 
from studying the subject deeply, and from materials collected 
during twenty years for a Natural History of that seemingly 
hitherto little knownanimal, Man, ^^ The cMiginalityof the plan 

* '' Tkere is but one species ^ the genus Mak ; and aU peof»le ofere^y 
time, and every dinate, with which we are acquainted^ may have originate 
«d from one common stook. All national differences in the form and oo* 
lour of the human body are not more remarkable, nor aore'ineoaceiVaUe^ 
than those by which varieties of so many other orgmiied bodies, and piur- 
tioularly of domestic animals^ arise, as it were, under oar eyes* AU tbe«e 
differences, looymn so insenpiUy, by so many shades and trsnsitions one 
Bito the other, that it is imfioss^e to sepante them by any bnt ^«ry ar-» 
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pTcposed species of the Genus Bcmo. S7 

and viewg of the author, and, above all, the perfect independence 
of its exeeution,"^ are, aoeording to the narrator in the BuBe^ 
Hn, the chief features of tbi« new production ; and the sum- 
marj sketch of it whid) has been published, is (to use the 
phraseology of trbe same writer) " a kind of trial balloon,'^ 
launched with the view of seeing how the wind sits for Ub 
^ great work.'' Another French philosopher, M. Virey, had 
formerly separated the human race into two species ; * morfe . 
lately still, M. Desasoutins, with, it is said, a praiseworthy 
dfar^aard ol antiquated notions, and a/^ freedom trook all prci- 
judicaes v^ich had hitherto restrained naturalists,'' raised the 
number of species to eleven ; and now M. de Bory, determii»- 
ed not to be outdone even by the very great meh we have 
named, extends the nimiber to fiftseti i 

Bot before proceeding to enlighten oar countrymen by the 
characters m names of these fifteen species, we would beg 
leave to ask M. Bory, if be has any clear idea of what is ge^ 
nerally uaderslood among naturalists, by the term species f If 

* Tb^ inosc cQgeiU reason ^ consideHug tlt«e African Negro as a dia- 
tinct spede$f different from all the other inhabitants of the globe, wf» 
furnished to M. Virey, by M. Latreille, the celebrated eut<Hi}oIogist. ft 
is — ^shall we say it? — ^that the Lmse found on the heads of negroes is 
»LACRf, while that found on the heads of cwrilized Earopeaas is wbitb ! 
(See Nmv. Diet. eTBtst. Nat vol xv. p. U^.) But if the said PediculUriai^ 
tribes be found, on investigation, to accommodate their complexion to the 
colour of the skin on which they lodge, this argument will have little 
weight in dooming the children of Ham to perpetual servitude as an in- 
ferior species. It may be worth M. Virey's trouble to examine if the iV* 
diculus on heads in the south of France be not a bnttiette, compared with 
the &t and' ftir fraternity on the scalps in England. But if this pedieuU* 
idau argument have any weight at all, we must go still farther ; and as 
M. Bory seepas to consider the Hottentots as the link in the chain which 
connects man with apes, we shall put it in his power to draw tibe connect 
tmt closer, by the eomnmnicalion of a fact from Blumenbaeb. That e9|« 
(Mmik Batanlista8BC9t6,.ft»m his ova kaovldlgiQ, tbst the human pefUet^ 
h9'»9)so^^mi on the SUmia troglodytes, and on the (krcopitheau panisf 
e^$ ! How figr M* Bory may be successful in tracing the descent of some 
of his varieties from the ancient and no doubt respectable family of the 
Simias, we have no curiosity in learning — ^protettii^ as we do, on the part 
sfthe-peepleof Bnglaiid, tiial'iB this particular we dissent ften condtt^ 
\ sadisgMting tirkuaanityi sad so dsgrsdiog to science. 
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38 Remarks on M. Bwy de St-Vinufifi 

it can be shown; from his own characters, that wh&t he ca1}s 
species are only what have been termed varieties by other na- 
turalists, M. ]e Colonel Bory de St- Vincent may please himself 
with having discovered, in the five thousand eight hundred and 
thirty-third year of the world, fourteen new species of men, 
but will certainly not increase his fame among the philoso- 
phers of Europe by the discovery. A species, as defined by 
the best writers on natural history, is an individual family, 
different from every other family— capable of continuing 
in propagation or succession its determinate specific peculiari-. 
ties, but incapable of continued reproduction or amalgama* 
tion with other individuals whose permanent characters are 
different. And though in systems collective species are, for the 
sake of arrangement, grouped into genera, and genera into or-* 
ders, yet these last are merely conventional terms, the isolat- 
ed individuals which form the species, remaining alone and 
distinct in the arrangement of nature. 

The distinctions on which M. Bory relies for his specific cha- 
racters are, in one or two cases, the facial angle— colour— - 
height — and lank or crisp hair. The first of these, though at 
first sight imposing, is not constant, for it fades entirely on a 
change of circumstances, in two or three generations : colour 
is not more constant, and alone affords no room for a specific 
distinction ; heighi or magnitude is no less deficient for thiai 
purpose ; and lanJc or wooUy %a{r, in the animal kingdom, is 
merely the continuation of a variety, perhaps at first acciden- 
tal^ as is seen in many species of domestic animals. In point 
of fact, M. Bory has not given one characteristic to his speciefi(, 
that has not been applied by other naturalists merely to de- 
signate accidental varieties, — not one boundary-line that could 
for ever prevent, the natives of central Africa or China, tran- 
sported to France, and intermarrying with the subjects of the 
most Christian King, from becoming, in afew generations, as much 
Frenchmen as M. de Bory himself. How much of the variety 
in the appearance of the human species is to be attributed to cU- 
mate and food, geographical situation and mode of life, and how 
much even of man's physical configuration may he owing to ni<K 
ral causes, in fixing family or nationaldistinctions, would require 
tobe known, before a line could be drawn between the European 
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waA the Negro, which should for ever rank them as separale 
species. . The few hundred years that have elapsed since the 
Spaniards discovered South America, have so amalgamated 
the natives with their conquerors, that in some districts the 
Indian and European features and forms are completely lost 
as distinctive characters in the common mass ; and of the mix- 
ture of races whose fading distinctions have been noticed by 
Humboldt, a< few centuries more will obliterate every trace. 

M«^ Bory classes his fifteen species of fuen into two sub- 
genera, viz. I. LBiOT&iQ,nK8, or those with lank hair; iand 
II* Otji.ot&iqii:£s, or. those with frizzled hair. Among the 
Leiotriques he distinguishes the fallowing species : 

1* Homo JapeticuSf the first species, occupies a geographi- 
Gti space extending from the chains of mountains which unite 
near the parallel of 45° N. ; and stretching from £. to W. 
fiom the west and southern shores of the Caspian to Cape 
Finisterre, projected into the Atlantic ocean. There are foinr 
varieties of the Homo Japeticua, viz. the Caucarian or Orien^ 
tal race-^the Pehigic or Southern — ^the Celtic or Western — 
and the German or Northern, 

SL Homo Arabicus, the second species, consists of two races 
(why not species ?)— the Atlantic or Western— 4ind the 
Adamic or Oriental. This last, M. Bory conceives as propd: 
to Abyssinia, where he thinks the garden of Eden and Adam\ 
cradle' are more likely to be found than in Mesopotamia. 

S* Homo /ndfict^.— This species is confined between the 
shores of the Indus or Sind and Ganges on the north, and the 
border of the Indian sea on the South. 

4* Homo St^hicus.'^Contusedly known under the names 
of Turcomans, Eirguis, Cossacks, Ealmouks, Mongols and 
Mantchous ; and inhabiting Bucharest, Songria and DavuriiEi*-^ 
all the vast Asiatic surface which extends from thfe Caspian 
sea to the sea of Japan. 

5. Homo ^Sinict^.^— Composed of the people calli^ Cbreans, 
Japanese, Chinese, Tonkinese, Cochinchinese, Siamese, and 
Bihnans. These five species belong to the old continent* Tlfe 
three following are common to the new and old. 

6t Homo Hyperboreus. — The Laplanders, Samoiedes, the 
peofde of the most northern parts of Scandinavia Imd Russia ; 
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40 Remarks on M. B^fy de J^Vktefit^^ 

4lie Qfldaokv Toi^g;isses, Jakeus, Jiikagfaiivs, ISbuicliM, Km^ 
riacks, and some hordes of Kamtschadales in the old 4HNK|it 
Dent, ami the Esquimaux in the new* 

7. ^otno JVi^tt»iamtf .^-This [speoies ocx;upies theeasleini 
■coast of Madagascar ; the western shores of the New . Wodd 
4t«ni California to Chili; all the southern islands^ and sane of 
the Pcdynesian. They have no wdUmarked chaiacters, hut 
present Tarieties very distinct from one .another. The isoas 
are, the Malays, the Sandwich Islanders, and the ]Papous. 

What an excellent and weU-marked species thatamphibioQS 
animal a British seaman would hare made under this title ! 
We notice the circumstance, that M. Bpry may h«Te it in Us 
4iew to incorporate this aquatic race, as a species mate strong- 
Ijr marioed than most of those he has mentioned, in Us magtmm 
opus* 

& Mosm Atsstrdlasiixtic us»> ^ E xdi isiYely pveper to New 
Hdland. .^ 

The foUowi^g $peci(^ b^oqg ,tQ ^9 Aiaeiicw .<:Q9tii;^Qjt : 

9. JBbmfu>iC(^Qnibkus.'-^FQKV[^^Hhe^peQfie'm^ 
territory of the United States, cqioprising, Canada and X\^ 
Floridas; Mexico from the eastern chain of the Cordijilevas; 
dl the islands of the Gulf of Mexico ; th^ Terra Firma ^fl 
ihe Guanas. This spedes, M. Bory ad^i^ with a ^ipiplic^y 
truly wonderful, and at once f at^l to his di^tinctio^s^ is 4Un9^ 
entirely modified by the Europeans. 

' 10. ffomo Jmericanus. — This species occupies the interior 
basin of the Orinoco, the basip of tl:ie Amazony, Braul, Par;^- 
guay, and the eastern sides of the mountains of Qhili. 

II, Homo Patachonicw. — Inhjibiting Patag0[nia» but pos- 
sessing no characteristic di$tinctian (according to M* 9^vk) 
but i\i&x reported size, which is long ^ce knoirp tohfive be^ 
tnuch exaggerated 

The last four species form the subgenera Oulot^ik^u^Si, <;ur 
with wodly hair, including the n^o races. 

1% Soam j3Sihiopicus. — inhabits central ^fnca, s^ the 
mest coast oi that continent ftoip tb^ rivejr ^eg«l to Sjl; Qf- 
lena, and nearly a ««iilar eifXfrfi^ i^gm <be /(^ppc^te (sp^ y^. 
b^w^n the trojmca- 

13. Homo CqffT.T^Jh^ v^a k fpwwd to ^ §o|^bigf ttf 
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JBthi»{iiati Mee^ «r io tbe loittli^ni extranity of Africa, lUMkr 
tl]e'tro|B»» and upon the ea^t^rn md^y and also 8oiQ^<^iits of 
tbe islftBd of Madagascar. 

14. Hmnp M€lanmtts.'--^ThiB species belongs to Yon Die- 
man^a Land and Terra del Fuego^ which forms the eKtrame 
point, of America; and is also found upon the progectisg 
ponlvof the coast or' capes of the Island of Formosa, the 
Fhtlifipifles, CechmcfainaF-*in the greater part of the islands of 
Malaeea, Boracb, Celdbes, Timor, New Guinea, &c. 

15. Nonho HijfHefdoius.^^Tbii is tbe most different from 
lihe Jiqpetic epemes ; and the anatomical characters of dvaae 
degmded bemgs, aecording to M. BcN-y, lead evidently to co»- 
seet mail with die apes. The Hottentot race is confined lb 
die smithcvn and western extremity of the African coottnentl 

N0V9 it a[q>ears to us that there is nothing very wonderful 

i» this^fimeifu} division of the human race into fifteen species-^ 

all of whidi, were the thing worth the trouble, might be shqwn 

to be merely varieties, and some of these not very strongly 

marked oqcs. His Homo Colombian he himself states as a 

species risen up in North America without the intervention of 

a second Adam and k transatlantic paradise, by the intercourse 

df refugees from the difierent nations of £urc^. Tbe faicial 

angle of Camper distinguishes two or three species-— crisp hair 

marks the African negro-^-<and height alone, the chief character 

rested on for the others, separates the Patagonian of five feet 

six indies or six feet, from the Esquimaux, whose stature only 

veacbes, according to M. Bory, to four feet and a half. But 

all these varieties m the ap|)earance of the human frame may, 

in our mind, be easily accounted for, without the necessity of 

referring them to separately created families or species as their 

fiouriae. M. Bory seems to have lost sight entirely of tbe ef- 

itotsi ei cKmaDe, soil, and food, those three great agents ia 

increasiDg die variety of domestic animals,-— the moral effects 

of education and civilization in moulding even the organic 

parts of our fraine,-^-aiid a thousand other circun(uitance% 

iriiicht with the important adjunct of time, are, gradually and 

unseen, ^erpe^skaily working changes in the animated parts of 

nature. Take, for instance, our domestic animals— the plants 

whith have. been naturalized in our climate^-our own indi- 
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genoiis plants, traiuported to a AffaireQt a ai l ■ an ditwffl.he 
aeen thct varieties, as qiparently wide of the original stoek 
as it is possible to coDceive iany of .the hiunui spedes So be 
ffom one another, are not only introduced, but perpeCualed. 
gaze, and colour, and crisp hair, upon which die chief of At 
3ory^8 distinctions are founded^ have never been aoofHUited 
«s marks sufficiently discriminating to distinguish species. 
In the instance of the dog, how many varieties in the form of 
the head and the curl of the hair exist among domesticated ind^ 
viduals; among plants, how many varieties are found with 
crisp leaves, originating from accidental circumstances, but 
still by cultivation to be continued; and, even among the 
human race in our own country, what a marked . difference in 
the r^tive proportion of the bones of the head and face, be^ 
tween the inhabitants of the hiUs and the valleys,"<*-between 
4he inhabitants of the sea coast and the inland peasantry,-*^ 
between the natives of crowded manufacturing towns and 
those of villages. 

But we go even farther than this, and appeal to any one capa* 
ble of making an observation, whether there be not a still more 
marked difference between the inhabitants of the various 
ioountries of Europe — ^between those of France and England, 
for example : and this difference does not consist merely in 
the points of language or dress — but in the physical^ configu-^ 
ration of the boneS of the head and face, and genertd contour 
of the whole body ; and there seems to be as much reason for 
mcreasing the list of species by at least two more^ — ^the Homo 
Bi/sHckiuSy whose native country is happy England,— -*and 
the Homo GaUicus of the opposite shores—- as there seems to be 
no good one for limiting the number to J^ieen, when^ by 
little exertion of thought or observation, the number might 
have been raised to fifty. In point of fact, the varieties cf 
the human species are intanninably mixed and endless ; 
and the more the different races, in different geographical 
positions, mix together, the more is the apparent barrier b&. 
tween them broken down, so that it is impossible to draw any 
pennanent line of distmction between the individuals of this^ 
widely-diversified species. 

As to M. Bory^s ideas of connection between the most de- 
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graded race of human beingt and the highest in the scale of 
irrational creatures, or those whose form approaches to that 
of man, we believe^ with Blumenbaoh, that there exist diffi»w 
enees, both in. anatomical structore, and in the more disliD* 
guishing qualities of .Reason and Speech, which mark an ia» 
calculable distance between the Lord of Creation and erecy 
other class of organized beings. At the same .time^ as M. 
Boiy has, we presume, satisfied himself by drawing the oon^ 
tinuous, and, in his mind, connected line, from the H^mo 
Japeticu^ to the Hottentot . and the ape, there seems no 
good reason for his not fcdiowing out the chain still farther, 
till he connects man with the races of reptiles, or ends the series 
in an infusory antradcule. We only object to our being include 
ed in this fancied diain of connection ; for we feel, at thismo^ 
ment, too proud to be ranked in the unique Order BIMA^ 
NUS, the superlative genus Homo, the rational species So* 
fiem, and the happy variety whose country is Great Bri* 
tain, — to listen with patience to details prompted by theyanity 
of system-making, eren although their author be no less a na- 
turalist tlian Mi Bory de St-Vincent. 



Aat. YII. — Remarks un Dr Knaai*e ^^ Observaiians on the 

HabUs ofRyamas^ contained in the Fifth Number qf the 

Edinburgh Journal qfSdence. By W. H. Wayme, £sq^ 

. Fellow df the Cam* fhil, Soc. Communicated by the Xvk^ 

thof. 

It had not been my good fortune to meet with the fifth Num-' 
ber of the Edinburgh Journal of Science till within these few 
days ; and I am ignorant whether Dr Buckland has, or has 
not, made any remarks on Dr Knox^s paper, in which he re- 
fe^ to a former one by himself, published in the ^' Traneac^^ 
tians of the Wemerian Society^ and to Dr Buckland's ^^ com- 
mept**^ upon it I have had no opportunity of ^seeing either of 
these, and may possibly repeat some things contained in one 
oc other of them. . If, however, these suggestions should ap- 
pear worthy the Edifibw^ Journal of Science^ I shall feel 
honoured by their inserticm. 
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To me it appears, that it was Dr Buckland^s inteiitioii 
SBBBpIy. to prove the fact of an universal deluge, not ^^ to fix 
it9 era;^ and (having established this fact) to make it a 
atandard whereby to estimate the relative antiquity of the du« 
merous organic remains found in diluvial or alluvial fbrmi^ 
li(ms. 

With respect to Dr Enox^s second observation, << That it is 
of little moment to a geological theory what are the habits 
of modan hyssnas, since the antediluvian relics belong. to a 
different species,"^ I may be allowed to say, that whare the 
vmilarity of their organization is so striking, we may, with 
•ome degree of confidence, expect a corresponding resemblance 
in their habits ; and if, by the assumption of this probable 
coincidence in habits Dr Buckland be enabled to account for 
the curious phenomena of the Kirkdale cave, I conclude 
such solution of the difiiculties there presented a sufficiently 
strong presumptive jHDof, that the said sionlarity of habits 
did exist. I observe, too, that Dr Hibbert, in pp. 21, 22, ad-^ 
duces a sinular argument to aooount for the locality of the ro^ 
mains of the Cervus Eutycenos. If, however, Dr Knox do 
not consider this a sufficiently strong presumptive proof of the 
similarity of habits, still he can hardly maintain, consistently 
with bis own argument, that a diffisrence in the habits of post- 
diluvian, from those which Dr Buckland has thought proper 
to attach to his antediluvian hyaenas, can render the ^' theory 
* of the latter^ absolutely untenable.'* All the Doctor asks us to 
grant is, that the hyaenas, after having gorged themselves with the 
flesh, might (as is the common custom with dogs) secrete the 
bones. The circumstance which Dr Enox relates of having 
killed several hyaenas^ while, engaged in eating the flesh, does 
not prove that they would not afterwards have conveyed away 
the bones had there been any. " 

But the quotations which Dr Buckland has > adduced from 
Busquebius and Brown, (pp. 22, 23,) appear sufficiently con- 
clusive with regard to the fact of their taking the bones to 
their dens. Busquebius, indeed, asserts^ that it (speaking in 
the singular number) bears away the bodies,. "|wrte^7Mtfca- 
davera ad speluncam!^ And Brown says, " that, acting in 
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concert, they tonietiiiies dng even a dead camtl to an enor- 
mbus distance.'' 

** Sdk/f (sayt Dr Kncfx^) It is not improbaUe, that, ill 
thickly inhabited oountries, the habits of the hyasna may he 
much altered, as we find t6 be the ease in all other wild nA^ 
mak. When much harassed, they become timid, and fly far 
from the abodes of men. I should be glad to offier this ex- 
planation in support of the supposed habito of the Kirkdak 
hysenas, but, unfortunately, the antediluvians had not discover- 
ed Britain.^ 

I really do not seie why Dr K. might not have adduced 
this *^ in support of the Kirkdale hyssnas.'' No doubt their 
habits are altered by their vicinity to the abodes of man ; 
but hoo) aiUired f Surely not so as to induce them to oongi^* 
gate in places whence there was no escape in case of attack ; 
but, on the contrary, they would probably become more vigi- 
/laht, more wary, and would (as the Doctor intimates is the caie 
in the ndghbtHirhood of the Cape) have recourse to lurking^ 
places sub dio. 

That, however, under certain circumstances, hysenas do 
frequent dens, is sufficiently clear fty)m Busquebius and Brown, 
OS quoted above. See also ^^ Btngky^s Aninud Btos^raphy^ 
for some curious facts. 

I come now to the fourth observation. ^* Hysena's do not con- 
gregate, they are solitary. Consequently, all Uiat Mr Buckland 
has said about a den qfhyasnas^ is simply the work of the imi^ 
gination heated by a false theory -^ and so it may be, for I can 
assure Dr Knox, that the *^ den qfkyasnd^ is a phantom raised 
purely by his own imagination. Professor Buckland nowhere 
mentions any such thing as a ^^ dsui qfhyasnm ; ^is true, he 
mentions the Eirkdale cave as one, which, *^ during a long 
succession of years, was inhabited by hyseuas :^ but he speaks 
not of them in the aggregate. Upon what other hypothecs 
can Dr Knox account for such an accumulation of the bones 
of hysenas ? What less objectionable theory can be found .? In 
fact, I see nothing at all improbable in Dr Buckland^s supposi' 
tion ; for if we suppose the Eirkdale cave to have been occupied 
only a thousand years during that period between the crea- 
tion and the flood; and again^ which is po6sible,r that one 
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oBJkyata tune lived init, sajr » male and female akematelyy 
each during the space of ten years, and then died in it ; tbat 
the female brought ibrth two young ones anoually for six 
years,' imd that one only out of four died in the cave,' or 
wap dragged into it; and we shall have hyaenas enough' to 
il^oount for the accumulation of bones in the Eirkdak cave. 

Dr;KnQX adserts, too» that these bones '^ have never been 
fractured by hyaenas, they have been broken by great exter- 
nal violence, ahd not by the agency of the teeth of living aai- 
mals ; and they do not difPer in any respect from the bonea 
f^und at Oreston and elsewhere, whi^ bear no suc^ marks of 
violence." , 

I confess 1 do not quite see the force of this raoiark. Is it 
meant that the bones at Oreston bear no marks al violence ? 
This would be nothing to the purpose ; or does it mean ^ no 
ma^ marks c^ violence ?" That is, the bones at Oreston bear 
certain marks of violence, whilst those at Kirkdale exhibit 
marks of violence proceeding from a different cause — from the 
agency, for instance, of the teeth of hyaenas. But on thb 
point, page 76 of the Relk. DUuv.y appears to me conclusive. 

Dr Knox proceeds, " But the truth is, that we have evi- 
dence in the nature of the relics themselves, subversive of Mr 
Buckland^s speculations on these subjects. 1st, The bones 
found in tfa^ cave at Kirkdale do not bear the marks of hav- 
ing been broken by hyaenas, but of having been dashed to 
pieces, and exposed to the action of water/^* Now this is mere- 
ly a matter of opinion to be determined by a careful examinar 
tioii of the bones themselves ; and this examination was a 
matter of too great importance for Dr Auckland to have over- 
looked; for it will be seen in page 7» that the doctor says, **in 
tjbe interior of the cave, I could not find a single rolled pebble, 
nor have I seen, in. all the collections which have been taken 
from it, one bone, or fragment of bone, that bears the slightest 
mark of having been, rolled by the action of water.** " On 

* An ingenious friend, who examined some of the bones lately discover- 
ed, remarked^ that one of them was so nearly worn through by the corro- 
sion which it had undergone^ that the effect could not possibly have been 
produced by the teeth of an a|umal» without the bone being broken. This 
ftet merits particular attention*— -£i>* 
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I of tile bone% vuAn nay be traeed whieh, ob fl^ipljiB^ 
(me to the other, appear exacdj to fit the fofm of tke 
te^h of the hyasiuur that occur in the cave.^ 

I have seen bones from the ca^e at Kiricikk, in the i 
sbn of .Prc^enor Sedgwick, and some also in the Institatioil 
at Bristol ; and my oondosioir was, that their fractim pro. 
eeeded from the causes whidi Dr Bucfchoid has assigned. 

Another circumstance (and which Dr Knox has omitted to 
remark upon) tends greatly to confirm me in that eoaolusion t 
and that is, the presence of so^ considerable a j^uantity of dim 
bum Onspeum,— this ciroumstance deserves particular attention. 
Again, at page 120, Dr fiuckland says, i^e state of the bonea 
at S^uman'^s Hc^le '^ is totally different from that of the' 
sphnters in the den at Kirkdale, wfaieh latter are tLS obWoitsIyf 
Ae effects of fractuie by the hyauMs teeth, w, the former am^ 
of. a Tioiently crashing Uow, imparted by a heavy masa of 
flfltoneJ' 



A.aT. VIII. — Observations on the chcmges which take place on^ 
Mercurial Thermometers. By H. H. Blackaddxb, Esq., 
F. B. S. £. Communicated by the Author. 

It has been remarked, by various observers, that the most ac* 
curately constructed mercurial thermometers are liable, in the 
course of long use, to become inaccurate ; and, in such cases, 
it is a lowering of the original height of the mercury that has 
been observed to take place. This change, to which mercurial 
thermometers are subject, has been attributed to a permanent^ 
ly increased capacity of the bulb, produced insensibly during 
the successive heatings and coolings to which it has been ex- 
posed. This explanation, however, appears unsatisfactory— 
for the. change in question has been observed to take place ia 
instruments, in the construction of which great care had been 
taken to extract the lur from that part of the tube that is not 
filled with mercury. If the glass bulb were to suffer any per- 
manent change in such instruments, during the frequent but 
moderate alternations of temperature to which they are ex- 
posed, we woidd have reason to expect that its capacity woidd 
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Mi bt iDCBMsed^ but dkunuhed^ n tfaeflfpRMdi to a 
lA llw flfM^ Jtbttve th* nensuiy wvald ttui mt to eK|NUid^ 
bat to contract the bidb. It is gntrally adnkud^ tkiit ao 
pitfeet tmoumm has ev«r been produced. Ho«tev«r .tint toiay 
b0| «« are coitam that, in the most (cateliiUy ooMtTvdled tb«r« 
BMwetarB, aome air is left in theintcrior of the bMtrmUmt ; fov 
the maant esaployed for introdncitig the meieur|r, and mipd»» 
lisg the air, are not suficient for whoUj abrtroctsiq^ the lat- 
ter from the inner surface of the glatti. Let it then be adaHt* 
tdd, that some.atr, aiore or lees, has been left in the balh and 
9lmk of the instnuaent ; in tibeooone of yeats, Aieair eill be 
daoonpssed by the mereuiy, the cnygett, at leasts will be ab* 
aotbedi and, in becomii^ solid, will have its btlk fftmikf ds* 
nsinadied. In this way, the lowering of the meiiBiiry.fran ila 
qripnal hei^t may be accounted lor ;-^biitievenbifoee Aeon- 
deded air has been deoonposed by. the meramy, sskMe of it 
that has adhered to the inner surface of the bulb, and. that 
part of the stem that was not left empty, will escape to the 
upper part of the tube during the frequent expansions and 
contractions of the mercury, and thus occasion a sHgfat difl^- 
enee in the height of the fluid, from what it was when the in- 
strument was constructed. In every instance the observed 
change has been small ; and if the above explanation be the 
true one, the diminished height will, in each instance, be in 
exact proportion to the quantity of air that has been left be- 
tween the surfaces of the glass and the mercury. Hence the 
most obvious and certain preventative would be, to allow a 
considerable space of time to elapse between the construction 
of the glass part of the instrument, and the adaptation of its 
scale. 



Akt. IX.-^On the Influence exerted by differeni Media on 
ike number of Vibrations of Solid Bodies. By M. Felix 
Savam.* 

. Attempts have frequently been made to determine the num- 
ber of vibrations of solid bodies, whon made to sound sucees- 
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$ively in m^ia of different dcsi9itie89 but bid^Hq all these at( 
, tempts have been fruitlefls. This has arisen not only from 
our wanting a suitable, method (^ causing bodies to vibrate in 
media of different kinds, but also from our not having aoquir^ 
ed correct notions of the modes of vibrations of the bodies 
themselves ;-— for the action of the same medium on the nump 
ber of vibrations of a body is different, according as the bodj^ 
is the seat of tangential longitudinal vibrations,— -tangential 
transverse ones* or normal ones more or less oblique. 

This action is nothing for very long and very thin bodie% 
which execute vibrations in the direction of their lengtb, at least 
it seems to be so, if we judge by the impression prodiiced on 
the organ of hearing ; for a rod very lo^g, and of a small dia* 
sfl^ter, afiected with this kind of motion, appears to' emit e^ 
actly the ^me sound in media of very different densities, such 
as mVf water, acids, oil, md even mercury. 

On the contrary, in the same circumstances, bodies which 
e;Kecute normal vibrations emit sounds which may differ much 
from one another. It may happen, for example^ that the 
sound of a thin plate, which resounds in air, may become 
more grave by a third, a fifth, an octave, two octaves, hc^ 
when it resounds in water, or in other liquids, either of greater 
or lesser density. We omnot determine any thing respecting 
this descent of the soun^?, because it depends on the relations 
between the dimensions of the plate. If its width and length 
become considerable at the same time that its thickness is 
smaller, the more will the number of its vibrations diminish by 
immersion in a denser fluid, such as water, for example.' In 
order to verify this result, we must be able to impress upon 
a body normal vibrations, by a metliod which may be employ-, 
ed indifferently in all media. This may be easily done by ex- 
citing the motion with a small glass tube, which is rubbed 
lightly in the direction of its length,* and which is fixed per« 
pendicularly on one of ihe faces of a body which it is wished 
to make vibrate. 

. When the bodies execute tai^ential transverse vibrationsji 
a kind of motion wJiich we may produce by the ii^hod whicl^ 
we baye pointed out for normal vibrations, the alterations 
produced in the number of vibratip|:^f| ^y media of greater 

» VOL. V. so, I. JULY 1826. D 
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density are much less considerable than in the case of normal 
vibrations. If we operate on rods or plates of glass, the. 
sounds produced in water, for example, differ the more front 
those produced In air, that the plates are more narrow, while 
their length and thickness are equal, so that we cannot deter- 
mittej a prtori^ what will happen in each particular* case. We 
can make the sound descend a half tone, a tan^y &e. 

From this it follows, that different media do not exercise 
any appreciable influence upon the vibration of the faces of a 
body which is the seat of tangential Vibrations, and* that, on 
the contrary, they exert a very great influence ofa the vibra- 
tions of those faces which produce normal vibration^j more or 
less oblique. Those bodies, consequently, wTiicb, like vessds, 
arc formed of sides more or less oblique to the direction 
of the vibrations, ought to present, when sounding in different 
media, results very variable, and which it would be impossible 
to predict in the present state of the science. Thus the sound 
of a common drinking-glass is neariy an octave more ^rave 
when sounding in water than in air, whilst in large glasses on 
a foot, in the form of a eup, it may happen that 'the sound in 
water is only on©.twelfth more grave than in air. 'We may 
conceive, indeed, that the descent of the sound will bti as much 
greater^as the vessel presents more thin portions,' hkving the 
normal motions, as it^ sides are thinner, and as its diameter is 
increased. ' "But we may conceive, at the same time, the great 
difficulty which there would be to determine rigorously the 
laws of this kind of phenomenon, so as to predict what would 
happen to any body whatever, when we wished it to sound in 
any particular fluid. And what adds miich to this diffifculty 
is, that the different media which surround a body iftfluetice 
its number of vibrations, not only because they are more or 
less dense, but because they vibrate along with it as a system, 
a circumstance which alone ouglit to have a great infltience. 

The modes of division of bodies whieh sound in different 
media are invariable when they are affected only by tangentisd 
longitudinal vibrations, 'btit it is otherwise fi)r normal vibra- 
tions. -If, for example, we fix a small rod of glass at the cen- 
tre of a disc of the same substance, and perpendicular to it^ 
and if we produce a dight longitudinal fHction on the-^mfall 
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rad, the due will exacute^ oormal vib^MMkn, and it wiH pre. 
am, wfcen i* Bowadp in the air, .« cireular nodal line, which 
wiJl cut each of its ncBi n««rly in the middle of ita lensth • 
but m water titts lina willlK» tranrferwT t^ards the ed« of 
the diK, and it wiU appnMch it in proportion to the difference 
between th? wunds of the body in. air Ad in water An ana 
kgpus phenomenon occur, in rods: a»d, for example, which 
p«>e8«it8fo«r nodal linea perpendicular to its edges when ft 
sounds m air, stiU presents the same number in water, btft 
then such of the Imes as were less distant Irom the extremitleB 
of the rod approach to it stiU more, so that all thevibnrtine 
parts are lengthened. We may establish theaccurHsy of thew 
results by projecting a^nd through liqijide on bocfite immersed 
m them. The nodal lines will be traeed as dMnetly as m 



air. 



With regard to the different pressures exerted gn the vi. 
brating bodies, if placed at different depths, we have obsetred 
that, when the depth is such that the surface of the fluid re- 
mains fluid during the vibrations, the sound will continue sea. 
sibly the same, even to the depth that we can hold H with one 
hand, while it is made to sound with the other. It ought to 
be remarked, however, that when the expriment is made in a 
vessel, we o^ust take care not to allow *e. vibrating body to 
approach too near its bottom or sides, because the reacti<m 
exerted by these parts, which are then agitated as a system, 
may alter the number of vibrations, and render the sound 
more intense. 

I shall conclude this notice with an, observation relative to 
preceding researches on the intoisity of sounds propagated in 
different media. When a body executing nornial vibrations 
sounds m water, for example, then, if we abstract all attendant 
circumstances, that is to say, if we attend only to, the impres- 
sion made on the ear, we shall conclude that the water transmits 
the sound with less intensity than mr; bat if. we consider that 
the mode of vibration in water is no longer the same as in air, 
that the sound is become more grave, we are compelled to 
draw the condumon, that drcumstances .'being no longer the 
same in both cases, we can deduce no inference respecting the 
sensation we experience. Hence we cannot connder as exact 
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the oonsequOAces which have been deduced bam experimenis 
hitherto made on the intensity .of sounds propagated in difiGer- 
ent media, because the change in the mode df vibratiou of the 
sounding bodies haa not been taken into account. From, what 
has been above stated, it is ea^to conceive, that the only way 
to render experiment^ of this kind comparable, would be to 
make them with long and thin bpdies, to which are cpranuim- 
cated a tangential longitudinal motion^ the only case in which 
the number of vibrations cannot be influenced by the acti<m 
of different media. 



Aax* X. — Account of a Singular Pkenomenon in Vision. By 
Mr Thoiiaa Shith^ Surgeon, Kingusue. f In a Letter to 
the EniToa. 

Sir, 
On the 16th of February last, I was repeating with candler 
light some experirnents which I had made, before with the 
light of day, to observe in what degree the sensation which a 
luminous object, seen by both eyes on corresponding points of 
the retina, differs from that which is produced, when it is seen 
by both eyes on points of the retina not corresponding. I 
held a slip of white paper perpendicular to the horizon, about 
'a foot from my eyes, and directing them to an object at some 
distance behind it, saw, of course, two images of the white 
paper. I was surprised, however, to find that the colours of 
these two images were not the same, and neither of them white 
like the slip of paper; but that, on the contrary, they were 
complementary red and green, so that, when, by changing the 
direction of my eyes, I caused the two images to coalesce in 
the middle, the resulting colour was white like the paper 
viewed. For a moment I suspected that these appearances 
arose from a sudden morbid affection of my eyes, for, though 
I had often repeated the same experiment before, I had never 
observed that the colours of the two images were different. 
'However, as in this experiment, the candle stood only a few 
inches from my right eye, so that it was strongly acted upon 
by the light, while the left eye was entirely shaded from it ; 

* Read before ifxe ffoj^ Society of Edinburgh Pn l^t 3d Apnl IfiM* 
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and as I was not ignorant that die action of ath>ng %ht on 
one part of the retina appears to affect the sennbility of the 
surraundiBg parts, I thought of trying if that cnciimstame 
bad any share in prududng the pheBomeaa. I therefocie 
shifted the candle- from the right to the left side, placing it so 
that it alight be seen by the left eye» but not fay the right* 
Instantly ^e coloUrs of the two images were rerelrsed, that 
which was green before being now red, and that which was 
red before appearing now green ; the paper always appearing 
green to the eye on which the direct light of the candle bait 
and red to that which was in the shade. 

At my request, several other persons, both old and youngs 
repeated the same experiment, and, without knowing the re* 
suk I had obtained, rq)oitted unanimously, that, of the two 
images of the white paper, that which was nearest to the can- 
die appeared red, and the other green, or, as some termed it, 
blue, and that, when the images coalesced, the mixture of the 
two colours aiq>eared white. 

I varied the experiment, by employing slips of paper of 
different cobure* When light red was used, the image deen 
by the eye, acted on by the light of the candle, appeared 
nearly white, and the other deep red. When faint green paper 
was employed, the shaded eye saw it nearly whit^ and to the 
other it appeared a stronger green. 

As some persons may find a difficitlty in attencUng to the 
two images while the eyes are directed to a distant object, 
that inconvenience may be remedied, and the same results ob- 
tained, by directing both eyes to the slip of paper itself, and 
'pressing the side of one of the eye-balls. This, as is well 
known, produces two images of the object ; and if the light is 
properly placed, one of these images will be seen red, and the 
other green. 

When two candles were used, and so placed on each sidci 
that the light of the one acted only on one eye, and that of the 
other on the other eye, the images of a slip of white paper 
appeared white, if die two lights were equal, and at equal 
distances from the eyes. But if the lights were unequal, or 
at unequal distances, the two images appeared of different 
colours; a fact which might perhaps furnish a method of 
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BKasimng li^t, little, if' at all, inferior to that of shadows* 
Wfae^ aa -opaqiie body was interposed between one of die 
casodles and the eye, the images which appeared white brfore^ 
changed immediately to green and red ; and if both eyes were 
then abiided from the light by means of opaque bodies, the 
images resumed l^^ white colour 

in making these last experiments, another new and inte* 
resting appearance presentel itself to my observatioD. My 
two eyes beifig shad^ from the direct light of the candles, 
when \ remored both of the opaque bodies suddenly, and 
thus admitted the direct light of the candles into my eyes, I 
wm surprise to -find that the two images of the slip of white 
ps(per vcppeWfeA immediately and distinctly more Itsmimms. 
This phenomenon, in all the trials I have made, lasts only for 
afew'seciMids^ the sensation being similar to that which would 
be produced by the paper being more illuminated hf a sud- 
den flash of light. 

Satisfied with barely announcing to the Society these new 
and' durious phenomena, I forbete to oflbr any attempt at an 
explanadmi of them. All I shall at present say, is, that they 
appear to me to be produced by an impoitant function of the 
eye, which has^ endnely escape the notiee of > > the writers 4m 
Vimon. I bafve the honour to be. Sir, 

; . . ... Your mo^ f>bedient Servant, 

Kingussie, 28^A JfflrcA 1926. T. Smith. 



Art. Xl.-^Descripiion of the Great Temple of Camac^ in 
Thebes, By Major-General Straton, F. R. S. Edin. 
With a Plate, Communicated by the Author. 

The first impressions conveyed by the great Egyptian temples 
are those of sublimity and colos^ solidity. The beholder, on 
coming nearer to them, is delighted with the symmetry and 
just poportions of the constituent parts. On a close ap- 
proadi, while he is gratified with the accuracy and perfection 
of the details, he is astonished at the d^ree of peifection 
which the arts of statuary, sculpture^ and design, had attaihed 
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9tt pmods so TBingle;; and bis sorpnse incirease^ as be finds 
<x>loiihi, some of Atm, from tbeir^ nature, the kast durable^ 
netaniag in mUDjpbeesy after a lapse of thirty oentnriesy th^ 
mgami fbeshasss and brilliancy. 

Tb&ajnci^t Egyptians having bwrowed nothing, thw ar* 
chitecture is original ; the tahis, or slope, was applied to all 
parlB having a heavy miperslmcture ; and it is ivortby of re- 
mark, that tbe modem bouses, or cabins, usually formed of 
mud aod 8tra^> are genarally built with their walls slopng in* 
vaads, intbeisnn^ftf a; truncatsd pyramid. The anekfit £gyp« 
tians considered security as the first principle of arclntecture. 

Tbe ornsmenl^ parts, s^ieh as oeilings, carnioes, and the ca]n- 
tals of columns^ being imiliUions of the productiona of nature^ 
are varied ahno^ lo^ infinity. The capitals very frequaitly 
represent ^the UAm Aom&Ti* ekher in its natural order, or re- 
vecsed ; iull blown, or in its progressive stages ; or tbe^ repre- 
4sent the branch of the date or palm tree,-f and sometjimes of 
thedoumftree.j Other capitals se^aa to he taken fnom tbe, 
vQ^ieS'tqf JPapyrus,: to which the Ionic cwdar of the 43rreeks 
bears a strong resemblance. Some are not unlike the Tuscan 
and Doric, and all are more or less coloured, or decorated witb 
biand>e»of grapes, dates, &c. of good execution. 

In all the Egyptian edifices, even those wbich-bave suffa^ 
the most from time, sufficient remains to enable a person, how- 
ever little practised in the vestiges of antiquity, to fill up and 
form a correct whole. In the temple we are about to de- 
scribe, tbe spectator is gratified to observe the trifling degree 
of dilapidation produced by time, tbe shocks of sucoesrive io- 
*vasions, tbe irruptions of burbarism, and the ceaseless eiforts 
at destruetion (rf the more modern inhabitants. 

There is little doubt that ancient Thebes occupied both 
banks of the river Nile. The gateways and propyla, parts 
of the hundred, gates celebrated by Homer, from each of 
which might be sent two hundred horsemen and two hun- 
dred cars, might be traced to the number of fifty or sixty at 

■ Lotus^ or water-lily— Aiym/>/iipa ailms, called in the Arabic of the 
country, Noufar. 
t' PhanMaB dadylifira* 
t Doum df the SMde-^Borassusfybelliformis* 
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&tts dky, fnclihl*h)g the l^mples on botb fantilrs. * I9w initiits 
\^ete pobfcbly the places df alftetiibiy. They arefnsm 100 to 
400 feet long-^the propyki from 70 td 100 feet higfa-^and the 
gateways 30 to 80 feet in solitdity. These mtsftes am mv»- 
Tiably bulk i^fth a slope w taJu*. We i^hall gi?« the teihple 
of Gariiac, situated on the' eastern bank. This tnagttifieent 
te)nple has mafty ei^tmnced, pnopyla, and gai^ewi^Si Ilk ffont 
of those gateways are statues of eolossal dimensions: avemies '^ 
of sphinxes c(»idtict to them. One of these avenues is oite mile 
dud tL quarter in length. Imbv^nse portiooei and ooionnatteSy 
cdfa'posing forests of columns, conduct to intmor gateways. 
Many of the^ columns are 96 feet in drcumfet^nee ; and in 
frdnt of some of the gateways ate colossal statues of granite 
of the highest pdlish. The walls and columns are cotered with 
sculpture and painting. We arrive at obelisks of gmnite, so- 
deeply cut with hieroglyphics, figures, &c. that the modem 
workman would in vain attempt to imitate them, -f- Further 
on are obelisks of a greater si^e, backed by rows of colossal 
figures, holding the crook and flageHum across the chest. 
'Then follbw more obelisks, of great beauty and variety of 
sculpture. «Thts suite of avenues, portieoes^ gateways, and 
colonnades, aind this combination of the arts in colossi^ ob^ 
lisks$ &c. served to adorn the entrance to a small sanctuary, 
istfth^n^ entirely of Thebaic granite, where the God of Gen^ 
tA^oti and Abundance wlus worshipped. That nothing might 
be wanting, we find behind the sanctuary a court, most oom- 
modiously laid out in smalt but elegant apartments, for the 
use of the priests. 

We commence the description in detail, by the west propy- 
lon, marked W oto the plan, Plate II. An avenue of sphinxes 
leads to the gateway. These sphitixes have the ram's head, 
and lion's body, (called the KriospWnx,) J and hold be- 
tw^eto their paws a small iSgure with the trook &M flagellum. 

* The lines of Homer are well known.- See First Iliad, 389. 

t The ancient Egyptians must either have had a temper for their tools 
unknown to us, or a process by friction^ requiring great time and extraor- 
dinary perseverance. 

t The Eriosphinx is supposed, by some authora> to denote the conjunc- 
tion of the sun and moon in Aries. 
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The li^ade of tl^ pnypylon is rustic, not unlike the rude ar^ 
ehitepture pf the time of Justiniati. It has four large open- 
il^ pierced throughout the niil89. . From the top, wbidi is 
easy of ascent, we hftve a splendid uninterrupted vievr of every 
p§rt of the temple to the e8«t and soiith. Behind us, to the 
west» is a luxuriant fertile plain in Dourra, {Holcus Dourra) 
rice, {Oryza sativa — Egypt Arabic Rouas,) and interspersed 
with palm trees extending to the Nile. On the opposite bank, - 
the eye takes in the long range of catacombs, (the aocient 
Necropolis,) die Memnonion, temples of Medinet Aboo, 8ic. 
and the two remarkable colossal statues. The prospect ter- 
minates with the sterile rocks, forming the Talley of Biban el 
Moluk, the sombre valley of death, the last and dreary abode 
of the kings of this coutitijy^ It is worthy of r^nark, that the 
modern inhabitant of Egypt has the same predilection for 
the solitude of the desert, as the abode of death. To resume 
the^ description of the temple : The inside of the portal is 
smoothed, but bears no sculptures. There is inscribed on it 
a list of latitudes .and lon^tudes by the French savans who 
accompanied the. army of Napoleon into Egypt. ♦ The por- 
tal P is 22 feet wide ; the propylon extends for 171 feet on 
each side* The mass is 41 feet in thickness. Passing through 
the portal, follows A spacious court C, having two rows of co- 
lumns in the middle, each 28 feet in circumference, and on each 
side is a .porti<^ formed by a wall and ccdumns, ft, &, 20 feet in 
circumferencep These qolumns are tapering in shape, and . 
have for th^eir capital the lotus flowers reversed, resembling a 
bell turned downwards* To the right hand, or south, is a 
sui^e of chambers d, Jbaving single or double porticoes. In 
the first, the square pillars forming the portico bear oil their 
front large figures with the crook and flagellum across the 
s^ioulders. The walls bear sculptmres irf the hero, (always 
design^ted.'by his high ca|>j cekyasal size, and having a bird 

Long. Lat Long. r n*. 

• Oenderti, 30» tV 0^ 26^ W 0^ Edfou, 30'' 33^ 4" 26* (y (y 

{Caknte^ 80 SO 4 2)5 44 15 Ombos, 30 3d 39 24 28 

Luxor, 30 1» IS SS ^2 26 Sjede, 80 24 19 S4 B 9 

Ksneh, 30 14 12 25 19 39 Isle of PhUoe, 30 33 40 24 3 46. 
RepuMique Fran^oite, An, viii. Geog, des Monumens, Commissum de* SckncH 
€t det ArU, 
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wkh expanded wings hovering ov^ hiin, which we shall eall 
his winged Goncomitant,) holding by the hair a group of 
crushed or subjugated enemies ; we count five. A deity fa^ 
cing the hero, to whom he appears to sacrifice than, holds out 
a large knife, as if cSemg fresh arms for further sacrifices of 
vicstims. Behind the deity, are prisoners with their elbows 
tied behind their backs. 

The architraves and ceilings bear sculptures of hieroglyphics, 
bulls, birds, &c. The walls of these chambers to the south bear 
various presentations to Priapus. It is to be observed, that the 
god is inavariably represented with the lefk arm and leg only 
viable ; the left arm holding the crook and flagellum, or the 
flageUum only appears behind his' back. Behind him is an al- 
tar with a palm tree on each side, and between the god and tfai^ 
figure ofiering the presentation is a large lotus. Isis is sculp- 
tuied on the walls, suckling Horus. The length across the 
court C, is S31 feet. In front of the second portal are two 
coloi^ figures iaeing inwards ; the dress below the middle 
skfits off, so as to fall lower bdiind than before ;: frbm the 
knee-pan to the fy&t measures 8 feet 6 inches. 

On the fafade ace n^resaitations in has rdief of ofierings 
to the god of Lampsacus. The hero is again sculptured, 
holding groupes of vanquished by the hair. This, as will be 
perceived by the plan^ is a double gateway D 6 ; the first or 
outer is 46 feet wid^ and 41 feet 4 inches diiek; the in- 
ner 17 feet wide, and 48 feet thick. This conducts to a 
court with 134 columns; those iu' the caitre rom are 86 
feet, the others ^ feet in circumference; the first have 
for their capital the lotus turned downwards; the odiers 
a Bulge and Tuscan capita] ; they are painted blue, red, and 
yellow. The uteramarine and gold cokurs are here particular^ 
ly .briHiasLtv The capitals are connected by large Uocks or 
dabs, so as to form a roof, except in the middle, which is op- 
en to the sky ; the connecting slabs are latticed with long nar- 
row apertures, so as to admit the light. Many of the Uochs 
have fidlen. Every column is covered from die pedestal up- 
wards with sculpture and paintings of presentations to the 
god, of pahn-branches, vases, libaticms of lustral waters, &c. 
kc. 
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The pvesentiiig figure is gcaierally the faeio» with hid winged 
concomitant. The block^ forming the roof are sculptured 
with birds, grashoppers, &c. On the walls are offerings to 
the hero by kneeling figures Offerings occur also to Sothis, 
(the human figure with the head of the ibis.) This forest of 
columns measures 167 feet 6 inches across. Passing through 
the next portal Cy we come to a court with two obelisks of red 
granite O. Upon the faces of these obelisks are very deeply cut 
serpents, birds, bulls, the ibis, scarabaei, hares, owls, libations of 
lustral water, phallus often repeated, &c. The obelisks measure 
six feet two inches on two faces, and six feet eight inches on 
the other two. Passing through another portal ^ we find a 
gateway flanked by- an obelisk on each side F, ineasuringon 
the faces seven feet eight inches, and seven teet ten inches, and 
cut nearly as the two last described ; they are of the same sort 
ot granite. Behind are rows of colossal figures C'C^ holding 
the .crook and flagellum. We now pass through a gateway 
of granite g, and find two more obelisks of granite, perfect^ 
except the pyramidion. On these are sculptured the monardb, 
embraced by I^s Lunata ; she has sometimes the right arm 
thrown round his shoulder, he having the left arm on her 
sbcMilder.' There are other endearments ; they look at each 
other, and the sculptor has thrown much tenderness of ex- 
pressioik into the countenance of the female. There are also 
lotus flowers with green stalks, admirably executed. Next 
follows a granite pdrtal eight feet wide, and seven feet ten 
inches thieky conducting to the sanctuary (2^xo<r,) and having 
tl»ee feet of width on each side of the door, and twenty-six 
feet in length. It is built entirely of granite, the roof being 
composed of thiM^ large granite slabs, ornamented with gilt 
stars on a Uue or azure ground. Here the god was adored 
as the grand creative principle, as the being supplying the 
wants of nankind, and giving animation tonature. The por^ 
tal, as well as the walls of ihe sanctuary, are sculptured with 
presentations of vases, &c. to the god — with libations, holding 
up hands in, adoration.. He is figured twice on each of the 
four pannels of each wall, or thirty^wo times in all. These 
sculptures are painted green. Behind is another chamber of 
granite, with a ceiling of gilt stars on a blue ground. The 
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ioUth wall has large %ares of the god^ with ocfinparatiTely 
diminutive human figures at his feet, and adoring liim. It is 
thus, throughout, by comparative size, that the Egyptians de- 
signated their gods, their heroes, and the different ranks of 
mankind. Oh each tide are passages of black granite, marked 
on the plan with a deep sJiade. Proceeding onwards, we have 
a large court, 191 feet long ; crossing it, there is a quadruple 
pordeo Q, 116 feet by 32 ; and to the right, or south, a range 
of apartments, perhaps for the priests, opening to the portico 
in front The figures h^re are in relief, and represent ofier- 
ings to the god, scenes of embracing, &c. In nze, uniformity, 
and style of entrance, these chambers are really not unlike the 
cdls of modern monks,- though very differently decorated. 
The porticoes are all roofed with slabs, painted blue, and 
sculptured. Passing along the portico to the east end, we 
have another suite of small similar chambers P P, with acoloti* 
nade in front not entire, m. At the eastern entrance A, we 
triace the remains of a granite gateway; and at the dis- 
tance of twenty feet two colossal figures on each side aa, 
various fragments of colossi, a colonnade, and, at the distance 
of S21 feet froni the eastern wall, a propylon and portal, with 
sculptured figures £. The northern entrance N has a propy- 
lon and portal, avenue of sphinxes, having the lion's body, 
aiid human head* — the countenance is feminine. There are 
two colossi in front. On the cornice of the prc^ylon is an 
. immenele globe, with expanded wings t there are also serpents 
sculptured and painted* This propylcm is at thp distance of 
900 feet from the north wall of the temple, and in the intet* 
mediate space are various ruins, a gateway. Sic To the 
north of the propylon is a rich plain in dourra and rice, 
interspersed with palm-ttees. We proceed to examine the 
%ure8 sculptured on the exterior walls, commencing at the 
north-^ast angle n. We find the usual offmngs and presen- 

• This conjunction of the lion's body with the female human head, has 
been supposed to denote Leo and Virgo, and to be typical of the most inte* 
resting of all events to an Egyptian, the inundation of the Nile, which 
usually takes place when the sun is in Leo and Vit^o, via. from die sad 
July, when the river b^bs to rise, to the SSd September, when it is at its 
height, or begins to decrease. 
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tations. Then follows a series of figures.— The Egyptian con- 
queror having his winged concomitant hovering above him, 
bis standard and sacred tor is in his* car, and in the act of 
drawing his bow on the enemy. His horses are scampering 
over, and treading on the foe. The fugitives are hurled 
down precipices pell-mell, or hastening to their strong-hoids, 
while he drives furiously over the dead, the dying, and the 
wounded. The enemy are pierced in all parts by his uner- 
ring darts. Some, who have already reached their fortress^ 
and cGmbed or ascended the wall, draw up others with arrows 
sticking in their backs, or assist th^r wounded comrades to 
save the remains of life, nearly extinguished by the hero's 
missiles ; others are so grievously wounded, that, unable to 
make further efforts, they fall, pierced in every part, while 
endeavouring to scramble up. Those who have been fortu- 
nate enough to gain the ijiside of the fortress^ are supplicating 
the mercy of the hero, and signify their surrender by extendi 
ed. arms, uplifted hands, and bent posture. The arms of the 
hero are the bow and quiver-^those of the enemy the lance and 
javelin. The enemy wear a tight green dress, reaching to the 
middle, and below a red dress, reaching not quite to the 
knee. On the pannel above, is a groupe of prisoner»— -some 
are felling trees with axes — some assisting, others at a little 
distance, with ropes round the trees, to prevent their falling 
too suddenly. The hero returning from the chace, and hfiv- 
ing descended from his car, which is turned the other waj, 
approaches them. The chief of the enemy, iadioated by his 
larger size, (but comparatively small to the hero) turns to re^ 
ceive him. The enemy's chief is represented in a submissive atti- 
tude, crouched, and supplicating for himself and his people. 
The hero having his reins in his left hand, holds out his right 
to the chief, as if in token of granting his prayer. The beards 
of the prisoners have been allowed to grow. In the scene 
described, the ^emy are on foot. Following the wall to the 
westward, we see the hero of colossal size, with his people re-> 
presented small in comparison, putting tlie enemy to flight ; 
they are drest as in the last scene, but are cow in cfaariotB. 
They are falling headlong in all directions. 

The sculptor ne^t gires us proofs of the athletic strength 

11 
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of the hero. His left side is advanced,— -be carries before him 
two prisoners, whom he holds round the waist ; he carries^ in 
the same manner, two behind him, in his right arm ; the legs 
and arms of the four thus carried dangle in the air ; the iron 
grasp of the hero is finely pourtrayed by the small and com- 
pressed waists of the four figures. Behind are two rows of 
prisoners, five in each row, with their wrists bound, and tied 
. across the body, whom the hero drags along by a cord : in 
front of the hero is his car, and the reins are girt round his 
body ; he has a knife in one hand. The figures carried by 
the hero are much larger than those dragged by the cord, 
denoting the superior rank of the former. This groupe is 
highly executed, particularly th6 muscular action of the right 
leg of the hero. We see more groupes of prisoners, some 
having the wrists, others the elbows, bound with ropes. The 
hero presents them to a seated deity — another deity and Isis 
Lunata are standing behind ;— the hero holds by the hair a 
number of the vanquished, who are on their kne^ : the hero 
makes offerings to the deity. The portrait of the hero is the 
same throughout, but his dress differs. In his car, and in 
the battle scries, he wears a helmeted cap; when he holds 
th^ vanquished, or receives presentations, a very high cap ;— 
and when he is seen making offerings, and presentations of 
lotus flowers in gratitude to the deity, he wears the low dose 
cap of humility and devotion. In all, he has hovering over him 
his tutelary genius. The wall is here a good deal broken ; 
we discover horses dead, wounded, dying or pawing in pain, 
-^-chariots upset, or dashed to pieces. The figure of the 
horses of the hero is peculiarly elegant and spirited. He has 
on his car quivers and bows ; I dso reckoned three human 
heads on the car. Similar scenes, but a little varied, occur ; 
the hero holds a large, figure whom he prepares to transfix, 
and crushes a smaller (inferior person) under his foot. The 
hero, in his car, with an uplifted long knife, prepares to make 
a blow at a person (of consequence from his size) who is by the 
side of his horses. The enemy are falling— the hero drives 
over them ;-^c»ie man looks behind, with a scared aspect, and 
endeavours to saVe his cattle. 

The south west propylon marked S. W. is imposing from 

I 
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its height ; and the elegance and perfection ^ its sculpture 
are remarkahle. An avenue of sphinxes conducts to it, which 
runs in a direct line for 3^ puces, -where it meets an interest- 
hig avenue, leading in one direction to the avenue of the south- 
east propylon, and beading in the other direction towards the 
great temple of Luxor, at the distance of a mile and a quar- 
ter. The avenue of sphinxes may. be traced by fragments for 
two-thirds of the way. The sphinxes first mentioned have the 
ram^s head, the others, the female human head. They hold 
between the paws a human figure, with the crook and flagel- 
lum. The south-west propylon is 100 feet high ; over the 
portal is the winged globe and serpent, of admiraUe execution. 
This ornament is common to all the Egyptian temples. The 
jambs bear presentations to IsisLunata, (with the disk or creft- 
cent) to Priapus ; amongst others, of four bulls driven by a 
man, and held by a cord — ^a presentation of two bulls with 
globes on their heads to Ammon— -a sacrifice of kneeling and 
supplicating figures to. Isis and Ammon. He wears a blue^ 
red, and white dress — Isis wears a striped checked dress of 
the same colours. The propylon is 87 feet 6 inches thick ; the 
wall on each side of the pottal extends only 10 feet 7? inches, 
width of the portal 18 feet. We now enter a court m, 1 18 feet 
long, with sphinxes on each side, conducting through a pylone, 
having a portal of 12 feet wide, in a mass of masonry, extending 
47 feet 2 inches on each side, and bearing offerings of lotus 
flowers, &c. There is a stair formed in the east end of the in- 
side of this pylone, by which the summit may be attained, 
and whence a magnificent view is had of the temple. We 
enter a court r, with double rows of columns forming portir 
coes, roofed with blocks. They are covered with sculptures. 
Passing through a doorway, 6 feet 7 inches thick, and 8 feet 
10 inches wide, there is a smaller court t, with a double por- 
tico on -each side, which leads jto a passage Vy having rooms 
on either hand, and likewise underneath ; two of them have 
a pillar. The passage leads to a small chamber a?, 86 feet 
by 10 feet, almost buried in rubbish. To the west, is a 
small detached edifice w, the roof of which. is supported 
by two columns, with the budding lotus for their capU 
tal, ornamented with lotus flowers and palm^branches, and 
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•urmodnted by square blocks, bearing oa each of tb^ 
four sides the broad face of Isis. in tixxAy executfid relief. 
The walls are sculptured with presentations* the ceiUng with 
expanded wings. There are some adjoining chambers* At 
315 feet east from the south west propylon, we find the com- 
mencement of another mass, and at 151 feet farther the gate- 
way, or portal S E, constructed of granite highly polished^ 
(marked with a deep shade on the plan,) bearing sculptures 
of offerings of jars, vases, &c. to the god, who wears here a 
▼ery rich necklace or collar ; there are other figures in mag- 
iiificent co^ume, and artfully executed; the formation of 
the limbs, the feet, the dresses, drapery, and minor details^ 
are exquisite. This leads to a court B, with a covered porti- 
co to right and left. At 120 feet to the right is an edifice yi 
' with a double portico and side chambers : it has a granite en- 
trance OF gateway. 

At 135 feet, is another mass of masonry S, which is, in a 
great measure, dilapidated. There are fragments of a granite 
gateway, and of two colossi, whereof there remains a hand 
and body. Pas^ng through an open space of 240 feet, we corner 
to a third mass B, having two colossal seated statues on each 
side, measuring from the head to the navel (they are partly 
buried) twelve feet four inches, from the shoulder to the eL 
bow seven- feet two inches, from the ejbow to the fingers seven 
feet one inch. These statues have the serpent twisted on the 
forehead. The fa9ade is sculptured with the hero holding the 
vanquished by the hair of the head ; we reckoi^ five pairs qf 
bands. Traversing a ^ace of 133 feet« which includes the 
thickness of a fourth mass 4, we proceed for 181 feet, which 
brings us to an opening in the wall 5, a little to the eastward 
of the forest of columns. 

The sphinxes leading to the south east, or granite-gated pro- 
pylon, have the bidPs head ; we reckon fiftyneigbt on one;side, and 
49 on the other ; they stand on high pedestals, and are paint- 
ed. Proceeding south, we come to a gateway leading to an 
«pen space, with fragm^Eits of statues and ruins. A pond en- 
cfeses, on three sides, a small eminence L, where we have seat- 
ed rows of figures with the female form and Uon's head ; they 
mt in chairs with backs. We reckon thirteen in one xow^ and 
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deycn in aii6dier«-«they are all of black granito -the hands 
reit on the thigh; one hand holds the swared tor; they w«w 
bracelets ; the breasts are exposed, the thighs, legs, and feel 
are closed. 

The chain of rock and mountun vhidi bounds the phun, 
is here, at least, six or seven miles distant ; the whole of th€ 
intervening flat receives the benefits of the inundation of the 
fertilizing Nile. 

The width of the syenue fonned by the BphinxeSj is gene- feet in. 

rally about - - - - - 41 

The diatance between the qihinxea^ • - & 

From the ahoulder to the insertion of the tsO of die sphinx^ 12 

Length of the tail, - - - . 11 

Breadth across the chest, • • . « 4 

From 4hs shoulder to the Imee, - . • • 5 

From knee to knee in their recumbent position, . 3 

Breadth across the paw, .... i 

In some avenues, the internal between the sphinxes is, 11 

The length of the temple from the western portal p to the 
eastern propylon E, is upwards of IfiOO feet. 



Akt. XII. — Observoituma on the JPonfion a/nd Revohxtnm of 
th€ Magnetic Pclee ^ihe Earth, By Chbistophbs^ Hmx-. 
STSEV, Professor of Astronomy in the Univernty of Nor« 
way. 

As we had the satisfaction of first introducing the Enghsh 
reader to the important researches of Professor Hansteen, con* 
tained in his valuable work on the magnetism of the earthy* 
we are desirous to keep our readers in the current of his very 
interesting and important inquiries. 

In the work now. quoted. Professor Hansteen oomputedy by^ 
means of the observations which he then possessed, the posi* 
tions of the four magnetic poles of the globe, and from these 
results he calculated the fdlowiog table, which shows the po» 
sttion of these poles during the first half of the present oentujry. 
In this table, 

* Untersuchungen uher den Magnelumus der Erde» ChristianiSy 18 1 9* 
VOL. v. vo. I. JULY 1826. a 
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N is the Jitrongesi /pole in the north h^niq^here, and its 
X0FjoIutioo round the north pole of the earth is performed in 
1740 years. 

S is the strongest pole in the south hemisphere, and itsrevo- 
l^tida round the south pole- of the earth is performed in 4609 



n is the weakest pole in the north hemisphere, and its revo- 
lution is performed in 860 years. 

s is the weakest pole in the south hemisphere, and its revo- 
lution is performed in 1304 years. 



Yc«. 


Pole N, 
Stronger Pole in 


• Poles, 
Strongest Pole in 
South Hemisphere. 


Pole n, 

Weakest Pole in 

North Hemisphere. 


Pole #, 

Weakest Pole in 

Souib Hemisphere. 


Distance 

from the 

Norih 

Pole. 

20° 7' 
20 15 
20 22 
20 30 
20 38 
20 46 


Long. 
West 

Green- 
wich. 


Distance 

from the 

South 

Pole. 


Long. 

F.ART 

Green- 
wich. 


Distance 

from the 

North 

Pole. 


Long. 
East 
from 
Green- 
wich. 


Distr.nce 

from the 

South 

Pole. 


Long. 

West 
from 

Green- 
wich. 


1800, 
1810, 
1820, 
1830, 
1840, 
1850, 


93° 33' 
91 28 
89 24 
87 19 
85 15 
83 10 


20° 53' 
21 1 
21 8 
21 16 
21 23 
21 31 


134° 8' 
133 21 
132 35 
131 47 
131 1 
130 14 


4° 35' 
4 42 
4 48 

4 54 

5 
5 


131° 43' 
135 54 
140 6 
144 17 

148 28 
152 40 


12° 10' 
11 57 
11 44 
11 31 
11 19 
11 6 


130° 28' 
133 14 
135 59 
137 45 
140 31 
143 16. 



Since this table was computed, Professor Hansteen has ob« 
tuned many new sets of inagnetical observations, and particu- 
larly those which have been made during the British voyages 
of discovery to the Arctic Regions. These he has diligently 
compared, and thus obtained new determinations of the posi- 
tion and times of revolution of the magnetic poles of the earth. 
The results of these we shall now lay before our readers in a 
very abbreviated, but, we trust, intelligible and useful form. 

\. On the Positionj Src. ofN, the strongest Magnetic Pole in 
North America. 

' By combining four observations on the declination of the 

needle, made on board his Majesty^s sloop Brazen in Hudson^s 

Bay, in 1813, and which Professor Hansteen inspected in the 

Marine Chart Office at the Admiralty in London, he obtained 

the following results ; 

4 
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DUtanee of the Pole N fkwa Long. Wcik of 

the Pole of the Earth. Greenwidi. 

1813, 21° 44' - - 91° 35' 

«3 40 - - 92 18 

22 9 - - 93 22 

23 47 - - 92 21 



Mean, 22° 50' . Mean, 92° 24' 



X3y pi 


{ti;iug Uijd result ucbiuc j 
Distance of N 


Luriuer 


aeierminauoiis, wi 
Long. West of 




Irom Pole. 




Greenwich. 




1730, 19° 15' 


. 


188° 6' 




1769» 19 43. 


- 


100 2 




1813, 22 50 


- 


92 24 


Ilence we have, 








Motion of the Pole N 




Annual 




to the East. 




Motion. 




From 1730 to 1769; 


'- 


I«'.44 




From 1769 to 1813, 


- 


10 .41 




Mean motion. 


. 


IV.4M 




Period of complete reToIuticm, 


1890 years. 



These results have received 9^ very remarkable conflnoftr 
tioD from the observations both of the variations and dip made 
during the voyages of Captain Boss and Captain Parry. In 
August 1819, Captain Parry was north of the magnetic pole, 
and from his measure of the dip, viz. 88* 37', on the 11th 
September 1819, the expedition must have been about 3^ north 
of the magnetic pole ; but they were then in 74° 27', conse- 
quently the.pole must have been in 71^ 27\ or its distance from 
the pole of the globe must have been 18*^ 33'. We may 
therefore conclude, that the position of the strongest pole N in 
the northern hemisphere is well determined. 

2. Ofi the PoHtibn cf >S, the stronger Magnetic Pok in the 
Soiithem Hemisphere^ south of New HcUand. 

By combinii^ the observations .made by Captain Cook in 
1773 and 1777, and those made by Foumeaux in 1773, Pro- 
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fessor Hansteeii has obtained the foHowkig muks, from which 
two of the most discordant are rejected : 



dstance of the Pole S from 






Long. East of 


the Pde of ^e Earth. 






Greenwich. 


20° 26' 


. 




138° 7' 


20 58 


- 




135 12 


21 30 


. 




182 47 


19 47 


. 




136 81 


19 53 


• 




196 its 


20 27 


. 




138 29 


19 89 


. 




138 11 


21 48 




Mean^ 


134 21 


Mean, 20°33'.5 


136° 1S'.4 



But, in the year 1642, Professor Hansteen found these po- 
sitions, from the observations of Jansen Tasman, to be, 

Distance from Pole^ - - 18° 55' 

Long. East of Greenwich, - • 146 59 

Hence, in 131 years, the pole S has moved westward 10* 14", 
<Mr 4^.69 pear .annum. 

Its period*of complete revolution will be 4605 years. 

9. iin 'the Poritkn of n^ ike weakest Magmetic Pcie in ike 
N&rth Hemi^here in Siberia. 

By combining a number of observations made in 1805 fX 
Tobolsk, Tara, andlJdioskin Siberia, Professor Hansteen ob- 
tain^ the following remits : 

Distance of n from Long. East ftom. 

the Pok of the Earth. Greenvuh. 

4° 27' ne°fi7' 

4 iSO 115 51 



Mean, 4° 38' 30" Mean, 116° 19' 

But, in 1T70, Professor Hansteen found the positions of 
this pole to be, 

jlXbtance Asm Me in 1730, « • 4* W 

JMV- IB;i»stof GbraspivMv • •* . #1 S9 3r 
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Hwoi, m as yeara» the pole n haa moyed 14^85^80^'^ or 
36.128 per Mritad. 

Heaee k «|vmK^ ikai the nkt^mMe pok n. hoi m motim 
from wesi to cmI, and ihit ita period ol complata xeyobom 
is 860 years. 

4u On M^ PoJti^im qfs^ the weakest Magnetic Poh in ^ 
Sauihem Hemisphere south of Terra del Fuego. 
Bj comhimog the observations made bj Captain Cook 
and Foumeaux ki 177^ Profesaoe Hanateen baa obtained tha 
folloivii^ results : 



Distance of the Pole « firom 


Long. West ftom 


the Pole of tbe garth. 


Gieenvicfa. 


1«^36' 


j«e»^ 


1« 44 ♦ 


192 21 


13 1& 


190 48 


19 4a 


194 7 


1» 47 


193 48 



Mean, 19*431' Mean, 193*»ir 

But, in 1676, from obit rvations mentioned by Halley in the 
PhU. Trans.f No. 148, Professor Hansteen found the poaitioa 
of this pole to be, 

Diatattce ftom the Ftle in ISTO, - - 15® 43^ 

JjQngs W^t from Greenwich^ - - S4 33i 

Hence, in 104 years, the pole s has moved westward 28*^48}% 
or 16^.57 annuftUy ; and we have its period of complete revo- 
lution, 130S years. 

FrcHn these determinations, it appears that the two magnetic 
peies in the northern hemisphere^ N emd n, move eastward, whiU^ 
the two Sj Sy in the sou^m hemisphere move westward. 

As the poles N and S are nearly about the same distance 
from the terrestrial poles, and, therefore, almost diametrically 
opposite, and a^ they are also much stronger than n and ^ 
Professor Hansteen properly assumes, thai N and S are tht^ 
iermvMstmg points of one magnetic aaASf and n and s those of 
the oAer aoAs. Therefore, says he, these two magnetic bx» 
cross without intersecting one another, or pasdbg through the 
centre of the earth. The centre of both Me dhm^ nearer the 
surface in the South Sea than in our hcfmisphepe. 
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In answer to the question which naturally arises respecting 
the cause of these remarkable phenomena, Professor Hansteen 
makes the following ohservatiou : It is possible that the illu- 
mination and heating of the earth, during one revolution about 
its axis, may produce a magnetic tension, as well as it pror 
duces the electrical phenomena, and that the change of posi- 
tion in the magnetic axis may be explained from a change of 
position in the earth^s axis to its orbit. 

Professor Hansteen next proceeds to show how the changes 
in the variation and dip of the needle may be explained by the 
motion of the magnetic poles ; and he begins with the obser- 
vations m^de at Paris, where the variation ^as as follows : 



■r____ 


Declination of 


Years. 


Dedination of 


Years. 


the Needle. 


the Needle. 


1541 


r o'East. 


1667 


0° 15' West. 


1550 


8 


1670 


1 30 


J580 


11 30 Maximum. 


1680 


2 40 


1603 


8 45 


1683 


3 50 ' 


1630 


4 30 


1700 


7 40 


1640 


3 


1800 


22 12 


1659 


2 


1807 


22 34 


1664 


40 


1814 


28 54 Maximum. 


1666 


No Variation. 


1894 


22 23J: 



Now it appears that, in 1580, the Siberian pole n was about 
40° east of Greenwich, or north of the White Sea, while the 
North American pole N was about ISC wefet of Greenwich, or 
about 30° east of Behring^s Straits. The pole n^ therefore, 
hiynea/rer Europe than now, and the pole N was more remote. 
Hence the former exercised a predominant action, and the 
Qi^edle turned towards the east. In the mean time, the pole 
n wUhdrew itself towards the Siberian Ocean, and as N op^ 
proached Europe, its action increased, and the needle turned 
westward till 1814, when it reached its greatest declination, 
and since that time it is evidently returning eastward. . On 
t;he very same principles we see the reason why the eastern 
declination was less before 1580. 

The variations of the needle in the Southern hemisphere are 
explicable in the same way. At the Cape of Good Hope, and 
in the different bays of the adjoining sea, the variation wfi^ 
easterly in 1605. The following are the varii^^pns since, the 
time of Vasco. de Gama : 
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Ytm, 


Declinatioii 
ofNeedle. 


Year*. 


Ij0CiiiiatioQ y 
OfNeedle. 


1605 


0° 30' East. 


1724 


16^ 27' West. 


1609 


18 West. 


1752 


19 s) 


1614 


1 30 


176« 


19 30 


1667 


7 15 


1775 


21 U 


1675 


8 30 


1791 


25 40 Maximum. 


1702 


12 50 • 


1804 


25 4 



Now, in 1605, the South American pole s was 76}^ west of 
Greenwich, nearly south of Terra del Fuego, and the New 
Holland pole S was about 150^ east of Greenwich ; the pole s 
was, consequently, much nea/rer the Gape than it is now, while 
the other pole S was more remote from it. The effect <^ >, 
therefore, was greater , and of S less than at present, so that the 
eoidh pole of the needle moved more towards the west, and its 
funih pole more towards the eagt. But as s went farther off, 
and S approached the Cape, the south pole cxf the needle turn- 
ed more and more towards S, so that the declination became 
westerly. 

To obtain an example from the dip, Pfofessor Hansteen 
gives the following observations at Paris: 

Yean. Dip. Years. Dip. 

1671 71^0' 1798 69^26' 

1754 72 15 1806 , 69 12 

1780 71 48 1814 68 30 

Though the dip thus diminished at Paris, yet it increased 
in Eastern Siberia and Eamtschatka. Both these changes are 
the results of the motion of the Siberian pole n towards the 
east, in which it is removed from Europe, and approaches to 
]B[amtschatka. In all South America the dip decreases in 
consequence of the motion of the Terra del Fuego pole s to- 
wards the west. 

Abt. XIII. — On the Solar Eclipse which wiB happen on the 
99th of November 1826 ,• being the prynwpal results of a cat 
culatumjbr Edinburgh. By Mr Georoe IimEs, Aber- 
deen. 

SlE, 

I SEND you for insertion in the Jowmal of SfAence, the results 
of a calculation for Edinburgh of the solar eclipse which will 
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happen on die 29th of November 1826. ^he elements hyre 
been found from the solar tables of M. Delambre, and the lu- 
nar tables of M. Burckhardt. 

Although the moon^s apparent semi-diameter exceeds that 
of the sun, yet, owing to the moon'*s great south latitude, the 
eclipse will not be total any place of the globe, as the central 
path of the penumbra will pass beyond the north pole. F(Mr 
the sitme reason, at those places where the eclipse will be visi- 
ble, the parallaxes in latitude will! not be very different; and, 
therefore, a]*so, the digits eclipsed will be nearly the same at 
«1I places in Great Britain ; but the times will be affected by 
the parallaxes in longitude, which will vary with the situation 
of the place. 

The elements are as follows :•— 

Ecliptic conjunction^ mean time at Edin. Not. 99 11 12 47, 11 a.m. 

Equation of mean to apparent time, - -f H 31, 26 

Hence the apparent time is - . - . 29 11 24 18, 37 a.m. 

I^mgitude of the sun and moon fbom true equinox, 946^ 4S 21, 83 

Sun's right ascension, ... 844 SA 41, 94 

—»- dedination south, - - - 21 27 34, 47 

— horary motion in longitude, - - 2 32, 09 
' ' " ■ ■ • » right ascension, - 2 41, 06 
— - declination, - - + 25, 65 

— aemi-diameter, - - • - 16 15, 15 
—* horisontal parallax, ... 8, 93 

— latitude, - - • - 0, 00 
Obliquity of the ecliptic, \ - - - 23 27 36, 86 
Horary decrease of the equation of time, - 0,895 
in oon's latitude north increadng, - - 1 12 27, 81 

■ ■ ■ equatorial horigontal parallax, - 1 123,66 

■ horinmtal semi-diameter, - - 16. 43, 80 

■ horary motion in longitude at conjunction, 38 5, 80 

■ for the hour preceding, 38 5,865 
' for the hour following, 38 5,735 



■ ' f honry motion in latitude at oonjunction, + 3 25,838 

I , ■ .., ■ ■ I for ^ hour preoeding, -f 3 26,054 

; — fcr the hour foUowiiig, -f 3' 25,613 

Angle of relative orbit of the moon with the ediptic, 5 30 36, 4 
Horary moti<m of the moon from the sun in the relatiye 

orbit, - - - - 35 43, 62 
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The final results in view are as follows : 

ApparMt Time, 
D. H. ' " 
Begins at Edinburgh^ - - Not. S9 9 45 18,21 a.m. 

Greatest obscuration, t- - - 10 49 15,91 

Apparent conjunction, - • - - 10 5o «8,79 

End of tbe eclipse, - - - H 54 56,46 

D. 

Digits eclipsed at greatest obscuration, - 6 57 62,56 on 

the norUi part of the sun's disc. 

The moon will make the first impression on the sun's limb 
89^ 54' 30" from his zenith to the right hand. 

I am. Sir, 
Your most humble servant, 

Geo. Iknes. 



Aet. XIV. — ObservcUians relative to the Sownd which acconu 
panies the Aurora Borealis, 

That the phenomena of the Aurora Borealis were accompanied 
with a whizzing sound, resembling the discharge of electricity 
from a pointed conductor, was, for a long time, considered 
as an undeniable fact in science. During the late expeditions, 
however, to the Arctic Regions, and during Mr Scoresby's nu- 
merous voyages to Greenland, the Northern Lights were not 
heard to emit any sound; and since that time it hifts been 
very generally supposed, that preceding observers must have 
been mistaken. 

We do not mean to array, in opposition to this opinion, the 
body of evidence which has been recorded in favour of the op- 
posite one. It may be sufiicient to state, that Gmelin speaks 
of the hissing noise of the Aurora Borealis in the most pointed 
terms, and represents it as not only frequent but very .loud 
in the north-eastern parts of Siberia, and that M. Cavallo 
distinctly heard more than once a sort of crackling noise ac- 
companying the coruscations of the Aurora when they were 
strong. 

At a later period, and during the brilliant Aurora which ap- 
peared at Edinburgh on the 5th December 18Q1, the same 
noise was distinctly heard by Dr BreWster, wjio^ at that time, 
published the following description of it • 
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' " The whole northern part of the horizon was covert with 
a thin transparent luminous cloud, which emitted almost as 
much light as the moon when three days old. This lumi- 
nous cloud sometimes appeared Settled, and totally free from 
all manner of motion or agitation. At other times the agita^ 
tion was extremely great, and the coruscations or streams of 
light which were perpendicular to the horizon, flew with the 
utmost rapidity from east to west, and from west to east. One 
of these coruscations, which appeared in the north- west, was 
about 13 degrees long, and \ a degree broad. Its western 
edge was tinged with red and violet, and its brilliancy was al- 
most equal to that of the moon in her first quarter, when the 
sun is a few degrees below the horizon. *** During this 
evening a whizzing noise was heard in the air, exactly similar 
to the sound which accompanies the passage of the electric 
spark from the glass cylinder to the conductor ; and I was 
informed by a friend, that during the time that the corusca- 
tions were most vivid^ the^top of St dues'* steeple seemed to 
emit rays of light in every respect simitar to a Leyden jar 
when surcharged with the electric Jluid^ * 

Since these facts were published. Professor Hansteen ha&f 
added the following very important information on the subject. 

The first is an extract of a letter from M. Ramm, Royal 
Inspector of Forests at Torset, to Professor Hansteen : 

" On reading Scoreby's voyage for the re-discovery of the 
east Mast of Greenland, I was surprised to observe, that nei- 
ther he nor any body else had noticed the noise iEittend- 
ing the motions of the Northern Lighte. I believe, however, 
that I have heard it repeatedly during a space of several 
hours, when a boy of ten or eleven years old ; (it was in the 
year. 1766, 1767, or 1768.) I was then crossing, in winter, a 
meadow, near which there was no forest, and I saw, for the 
first time, the sky over me glowing urith the most brilliant 
Ught, playing in beautiful colours, in a manner I have never 
seen since. The colours showed themselves very distinctly on 
the 'plain, which was covered with snow or hoar frost, and / 

• We are informed by the Rev. Mr Grant of Cross and Burness^ Ork- 
ney, that he has repeatedly heard the whizzing noise during the corusca- 
tions of the Aurora Borealis.*-£9. 
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heard several times a quick whispering sound simtdtaneoushf 
with the motion of the ragjs over my Jicad,'^ 

.Professor Hansteen then adds the following obsenrations : 
^ The polar regions being in reality the native country of the 
polar light, we ought to be peculiarly interested in obtuning 
any additional information on the natural history of this re- 
markable phenomenon ; and we have so many certain accounts 
of the noise attending it, that the negative experience of south- 
em nations cannot be brought in opposition to our positive 
knowledge. Unfortunately, we live, since the beginning of 
this century, in one of the great pauses of this phenomenon, 
,80 that the present generation knows but little of it from per*^ 
sonal observation. It would, therefore, be very agreeable to 
receive, from older people, observations of this kind, made in 
their youth, when xHoq Aurora Borealis showed itself in its full 
splendour. It can be. proved mathematically, that the rays of 
the Northern Lights ascend from the surface of the earth in a 
direction inclining towards the so#th, (an incUnaticm whicli^ 
with us, forms an angle of about 78^.) If, then, this light 
occupies the whole northern sky, rising more than IV above . 
the zenith, the rays must proceed from under the feet of the 
observer, although they do not receive their reflecting power 
' till they have reached a considerable elevation, perhaps beyond 
our atmosphere. It is, therefore, conceivable, why we should 
frequently hear a noise attending the Northern Lights, when the 
inhabitants of southern countries, who see these phenomena 
at a distance of several hundred miles, hear no report what* 
ever. Wargentin, in the 15th volume of the Transactions qf 
ihe Swedish Academy^ says, that Dr Gisler and Mr Hellant> 
who had resided for some time in the north of Sweden, madi^ 
at the request of the academy, a report of their observations 
on the Aurora BoreaUs.^ 

The following is an extract from Dr Gisler^s account :— • 
** The most remarkable circumstance attending the Northern 
Lights is, that, although they seem to be very high in the air, 
perhaps higher than our common clouds, there are yet con- 
vincing proofs that they are connected with the atmosphere, 
and i^ien descend so low in Uy that at times they seem to touch 
ihe earth itself; and on the highest mountains they produce 



Digitized by 



Google 



Mr Talbot's EwperimefUs on Coloured Fkm€$. Tl 

an effect like a mnd round ike face cfthe traveller.** He also 
fi^y% that he himselfy as well as other credible persons, ** had 
^e» heard the rushing qfthemjuet as if a strong wind had been 
ihwing^ (although there was a perfect calm at thb time) or 
like the wAizsAng heard in the decomposition of certain bodies 
during a chemical process^ It also seemed to him that he 
noticed ^' a smell of smoke or burnt salt^* ^* I must yet add,** 
says Gisler, ^< that people who had travelled in Norway, in- 
formed me they had sometimes been overtaken on tb^ top of 
mountains by a thin fog, very similar to the Northern Lights, 
«nd which set the air in motion ; [they called it sUdeNdcei^ 
^Haring^s lightning), and said that it was attended by a pier- 
€Ang cold, and impeded respiration.'" Dr Gisler also asserts, 
that be often heard ^* of a whitish gray cold Jog of a greenieh 
4inge, whichj though it did fioi prevent the mountains Jrom 
being seen, yet somewhat obscured the sky^ rising from the 
«arth« and changing itself ^t last into an Aurora; at least, such 
« fog was frequently the lorerunner of this phenomenon.'' ' 

To th^e observations. Professor Hansteen adds, that Cap- 
tain Abrahamaon, in the Transactions of the Scandinavian Lu 
ter'ary Sodeiyy has given an account of several observations qf 
incises that were heard along tvith the Northern Lights ; and the 
learned Professor concludes with die observation, that he him- 
fldf knows several persons that have heard the same sounds. 



A&T. XV. — Some Experiments on Coloured Flames. By H- 
F. Talbot, Esq. Communicated from the Author. 

Gbeat progress has recently been made in investigating the 
properties of light, and yet many of them are still unexamin- 
ed, or imperfectly explained. Among these are the colours 
of flames whidi not only appear very various to common ob- 
servation, but are shown, by the assistance of a prism, to be 
entirely different in nature one from another; some being 
homogeneous, or only containing one kind of light ; others 
consisting of an infinite variety of all possible shades of co- 
lour. 

1. It was discovered by Dr Brewster, that the flame of al- 
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cohol, diluted with water, consists chiefly of homogeneous yet 
low rays. On this principle^ he proposed the construction df 
a monochromatic lamp, and pointed out its advantages for ob- 
servations with the microscope. This must be considered d 
very valuable discovery. The liglit of such a lamp, however, 
is weak, unless the alcohol flame is very large. I have, there^ 
fore, made several attempts to obtain a brighter light, and I 
think the following is the most convenient method. A cot^ 
ton wick is soaked in a solution of salt, and when dried^ 
placed in a spirit lamp. It gives an abundance of yellof^ 
light for a long time. A lamp with ten of these wicks gkve 
a light little inferior to a*wax candle ; its effect upon all sur- 
rounding objects was very remarkable, especially upon such al^ 
were red, which became of different shades of brown and dQH 
yellow. A scarlet poppy was changed to yfellow, and the 
Ijeautiful red flower of the Lobeliajuigens appeared entirely 
black. The wicks were arranged ^ a line, in order to unite 
their effect for a microscope. A common blue glass has the 
property of absorbing the yellow light of this lamp, however 
brilliant, while it transmits the feeble violet rays. If thesb 
are also stopped by a pale yellow glass, the lamp becomes 
absolutely invisible, though a candle is seen distinctly through 
the same glasses. But the most remarkable quality of this 
light is its homogeneity, which is perfect as far as I have 
been able to ascertain. I speak of the yellow Tays, which 
form the jmass of the light, and quite overpower the feeble 
effect of the blue and green. The origin of this homogeneous 
light appears to me diflicult to explain. I have found that 
the same effect takes place whether the wick of the lamp is 
steeped in the muriate, sulphate, or carbonate of soda^ while 
the nitrate, chlorate, sulphate^ and carbonate of potash^ agree 
in giving a blu^ish white tinge to the flame. Hence, the 
yellow rays may indicate the presence of soda^ but they, never- 
theless, frequently appear where no soda can be supposed to 
be present. 

2. Mr Herschel discovered that sulphur, when burning in- 
tensely, gives a homogeneous yellow light. To examine it, I 
inflame a mixture of sulphur and nitre behind a screen^ hav- 
ing a nairrow vertical slit through which the flame could be 
seen. This opening, examined with a prism, gave a spectrum 
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in "which there was a Tery bright yellow line, indicating the 
combustion of the sulphur. I thought it a point of oontnder- 
able interest to determine, whether this yellow ray was iden- 
tical with that afforded by the flame of alcohol containing 
salt, and, with that yiew, I placed such a flame behind the 
other, dieir light passing through the same opening ; so that, 
if the rays were of a dilBerent nature, two yellow lines should 
be seen in the spectrum ; but if identical, then only one. I 
found, upon trial, that the rays coincided ; and I obtained a 
further confirmation of this, by inflaming the nitre and sul- 
phur, mixed up with a. quantity of salt ; the effect of which 
was, not to produce a second yellow line in the spectrum, but 
to increase greatly the brilHancy of the original one. The re- 
sult of this experiment points out a very singular optical ana- 
logy between soda and sulphur, bodies hitherto supposed by 
chemists to have nothing in common. 

3. There are other means of procuring the same light 
which I shall briefly mention - If a clean piece of platina foil 
ii^ held in the blue. or lower part of a^ gas flame, it produces 
no ch^ge in the flame, but if the platina has been touched by 
the hand, it gives off* a yellow light which lasts a minute ot 
more. If it has been slightly rubbed with soap, the light is 
much more abundant, while wax, on the contrary, produces 
none. Salt sprinkled on the platina, gives yellow light while 
it decrepitates, and the effect may be renewed at pleasure by 
wetting it. This circumstance led me to suppose that the 
yellow light was owing to the water of crystallization, rather 
than to the soda, but then it is not easy to explain why the 
^ts of potash, &c. should not produce it likewise. Wood, 
ivory, p£|per, &c. when placed in the gas flame, give off (be- 
sides their bright flame) more or less of t^is yellow light which 
I have always found the same in its characters. The only 
principle which these various bodies have in common with the 
salts of soda, is water ; yet I think that the formation or 
presence of water cannot be the origin of this yellow light, be- 
<»use ignited sulphur jproduces the very samey a substance 
with which water is supposed to have no analogy. * It is al- 

* It may be worth remark, though probably accidental, that the speci- 
fic gravity of sulphur is 1.99, or slmost exactly twice that of water. 
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lo remarkable that.alcphol bornt io ap open veMel, 09 in n 
lamp with a metallic wick, gives bi)i little of the yellow light; 
while, if the wick be of cotton, it gives a considerable quanti* 
tj, and a^tjbr an unlimited time. (I have found other in* 
stances of a change of colour in flamesi owing to the merepre^ 
sefice of a substance which suffers no diminution m conse^ 
fuence. Thus, a particle of muriate of lime on the wick of a 
spirit lamp will produce a quantity of red and green rays fox 
a whole evening, without being itself sensibly diminished.) 
The bright flame of a candle is surrounded by^the same ho- 
mogeneous yellow light, which becomes visible when the flame 
itself is screened. The following experiment shows its na* 
ture more evidently : If some oil is dropped on the. wick of a 
spirit lamp, the flame assumes the brilliancy of a candle sur- 
rounded by an exterior yellow flame. This appearance only 
lasts until the oil is consumed. 

4. The flame of sulphur and nitre contains a red ray, which 
appears to me of a remarkable natuf e. While examining the 
yellow line in the spectrum of this flame, I perceived another 
line situated beyond the red end of the spectrum, from the 
termination of which it is separated by a wide interval of dark* 
Hess. In colour it nevertheless differs but little from the rays 
which usually terminate the spectrum. It arises, I believe^ 
from the combustion of the nitre, as the yellow ray does from 
that of the sulphur, for I have since observed it in the flame 
of a spirit lamp, whose wick had been soaked in nitre or chlo^ 
rate of potash. It appeared to me that this ray was so dis- 
tant from the rest, that it might be less refrangible than any 
in solar light; and I have been since informed by Mr Her- 
schel, that he had already observed it in a similar experiment^ 
and was impressed with the same idea. 

With the hope of establishing this, I admitted candle light, 
and that of the nitre lamp which I have just mentioned| 
through the same aperture, and noticed how far this isolated 
red ray appeared beyond the spectrum of the candle. I then 
compared, in the same way, the light of the candle with that 
of the sun, and I found that the great intensity of the solar 
light lengthened the red end of the spectrum about as far, so 
that I was obliged to leave the question undecided, as the 

11 
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faintness of the lamp prevented my comparing it directly with 
the sun* This red ray appeare^ to posses^ a definite refraogl- 
bility, and to be characteristic of the salts of potash, as the 
yellow ray is of the salts df soda, although, from its feeble 
Uluminating power, it is 6nly to be detected with a prisinr. 
If this should be admitted^ I would further suggest, that when* 
ever the prism shows a homogeneous ray of any colour to 
exist in a iame, this ray indicates the formation or the prc^ 
sance of a defimie cberkical compound. An exceDent prisffi 
is, however, requisite to determine the perfect homogeneity <tf 
a ray. 

6. Phosphorus inflamed with iiitfe ^ves a very brilliant 
spectrum, in which no colour appears to be predominant or 
deficient. It therefore resembles the spectra of ignited lim^^ 
piatina, and other solid bodies, and difiers totally fttim the 
solar spectrum in which there are now known to be imiume^ 
rable interrupticHis of light. And it is worthy of remark, that 
Bo light has been hitherto discovered at all resembling that of 
the sun, (when analyzed with a prism) except the light of the 
other celestial bodies. 

6. The red fire of the theatres examined ifi the^ same way, 
gave a most beautiful spectrum with many light lines or maxi- 
ma of light. In the red, these lines were numerous and crowd- 
ed^ with dark spaces between, besides an exterior ray greatly 
sq>arated from the rest, and, probably, the effect of the nitre 
HI tb^ aomposition. In the orange was one br^t litle^ one in 
the yellow, three in the green, a very bri^t one in the bloc^ ' 
1^ several that were fainter. The bngbt line in the yellow is 
caused, without doubt, by the combustion of the sulphur, dnd 
the others may be attributed to the antimony, stfdntia, iuk 
which enter into this composition. For instance, the orange 
ray may be the effect of the strontia, since Mr Herschel foand 
ia the flame of muriate of strontia a ray of that oplour. * if 
this opinicHi should be correct and applicable to the other de^ 
finite rays„ a glance at the prismatic spectrum of a flame may 
show it to contain substances, which it would otherwise ra- 
c|uire a laborious chemical analysis to detect 
Loiri>oK, March 1826. 

• * Edinburgh Transactions, vol. ix. p. 456. 
VOt. V. NO. I. JULY 1826. F 
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Aet. XVI.— JSTo^ice regarding the RecUbreast (MotaciOa 
rubeciday Lin J By a Correspondent. 

Of the small song-birds, the red-breast seems most strongly 
attached to man and his dwellings ; and there are associations 
connected with its history which -prevent the robbing of its 
nest, even by those whose feelings of humanity for the other 
families of the feathered race are by no means similar. In 
this country, much of that feeling which protects the red- 
breast^s nest is undoubtedly owing to the pathetic tale of the 
*^ Babes of the Wood ;^ biit, on the Continent, where it is not 
regarded with the same associations, the red-breast is taken in 
numbers, at the dose of autumn, for the use of the table. On 
this account also, it is, perhaps, that the red-breast is so seL 
dom seen in the confinement of a cage. The following notice . 
of one. However, which was taken by a gentleman in Orkney, 
and kept lor nine years as a song-bird, may be interesting, as 
detailing the kind of food which supported him during his 
long captivity, and the change of plumage which took place 
towards the close of his life : 

'* Dear Sib,—- At your-Tfequest, I state to you some par- 
ticulars respecting a robin red-breast which I had kept in a 
cage for nine years. As far as my information extends, this 
and another in Wales are the only instances in Britain of 
preserving that melodious bird in a domesticated state. Dur- 
ing a fall of snow, he got into my bam, and was caught by a 
net, without receiving any injury. The difficulty was how to 
tame and feed him. I put crumbs of soft bread and potatoes 
into the cage ; and, in order to prevent the violent struggles 
which he made for freedom from killing him, I removed him' 
to a solitary room. In the course of two days he became 
quite tame. I perceived the food which I had given him he 
did not relish. I tried the common earth-worm, cut into small 
pieces, which he devoured greedily. He recovered his health 
and fine appearance, and, in a few days, began to delight us 
with his sweet-varied song. As the season approached for 
obtaining the common flesh-fly and butterflies, they were pro- 
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cured for him ; and I have seen him use above a hundred of 
the flesh-flies daily. After I had him seven years^ the cokur 
of his feathers had considerably changed ; his wings, back, 
and tail turned white, but .his breast retained its red colour; 
and thus he continued till the ninth year, when he died. The 
north of Scotland does not furnish a more delightful bird for 
a cage than Robin. Could he be procured young, and treated 
as I have stated, there can be no doubt of preserving him. 
It is extremely diflicult to obtain a young one. The female 
is scarcely known. I have never met with any book describ- 
ing the female robin. I never saw but two of them ; and I 
shall state the grounds of my opinion that they were female 
robins :— 'The male robin is a daring warlike bird ; be does 
not associate even with the male of his own species, nor with 
any bird whatever but the female of his own kind. Of this 
I am certain ; and I remarked his familiarity and kttention 
to the only two females I have seen. I shall describe to 
you the female : — She is precisely of the same form with the 
male— of a dusky colour-— has not the red breast— chirps as 
the male— and bows the head at every chirp, but is devoid of 
song.^' 

Our correspondent is wrong in supposing that the domes- 
tication of red-breasts is of rare occurrence. The feeling 
which prevents their being taken and educated as songrbirds^ 
has, we have little doubt, taken its rise from the association 
we have alluded to, and is by no means to be attributed to 
their inability to support the confinement of a cage. The 
Hon. Daines fiarrington {PhiL Trans, vol. kiii.) mentions his 
having trained young red-breasts, among other birds, under a 
nightingale, for the purpose of acertaining whether the notes 
of birds were instinctive, or how much arose frcun imitation, 
lu'one case, three parts in four were the song of the nightin* 
gale; in another, educated under a woodlark-linnet for a 
month, and afterwards remov^ near a skylark-linnet, the 
robin learnt the notes of this last. Willughby says, ♦ red- 
breasts may be taken ^' at ten days old ; if you let them lie 
too long, they will be sullen.'* And Vieillotf remarks, that, 

» Willughby, p. 319. t Vieillot in Nouv. Dieted Hist. Nat vol. xi. 
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even vbea tftken ftiU grawn^ at the begiiuui^ of winter, the 
TfdAxn^aii suppm*t9 twptxniy^ and singg soon after being de- 
prived of liberty* . 

Tbpu^ iofN^t^ larv«e and worms^ be the chief food of the - 
red-breii$t» y,^, at the close of the seascm, it feeds on berries 
apf} «eed8 ; and when the ajqmiach of winter brings it to 
tbe dwellings of men^ crumbs of bread, &c..are eaten readily. 
One severe winter, some years ago, we picked up a pooc robin 
battered down by sleet, and almost exhausted, and fed it se* 
veral weeks in. a green-house on omnbs of bread; and for 
severiil yftars a pensioner has come annually to oar window, 
tQ feed upon tbe crumbs which are daily liaid out by the 
obildren for his use. Whether this be always the same indi- 
vidual we are not aware ; but his acquaintance with the loca^ 
Uty, and his Qonfidenee in letting it be known when he is pee- 
sppt, renders this probable. His pugnacious dii^position and 
his boldness enable him to put to flight the crowds of spap- 
npiws which the crumbs attract to the same place. 

Our correspondent's remarks open the female red-breast 
ve «fe afraid ate not correct. The difference between tbe 
sexes is so little striking, as not likely to be noticed by an un- 
practised eye. " The cock may be known by his breast being 
of a deeper red, and the red going further upon the head,** 
aays Willughby; and Vieillot remarks that the feuiale differs 
fittle from tfie male,— the orange-red in the former only inclin- 
wg a little more to the yellow, and descending less on the 
breast. Wh^t our correspondent has taken for the female red- 
breast, is more likely to have been a young bird of the year, 
under the guidance of its parent— for tbe young do not take 
-their proper colour till after moulting. Before this their 
plumage is generally brown, spotted with dull red. The red- 
breast, it may be remarked, is the first bird heard in the morn- 
ing, and the last that is seeti after the setting of the sun. * 
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Abt. XVlL^Accomt cf $om$ of ike Rarer MmMphe/rkal 
Phenomena dbeer&ed at LeUh in I8t6. By Mr Johv 
CaLi>8l!AEAM. In a Letter to the EdItob. 

My Dear Sut) 
In comj^knce with your request, I mm eeiid you a idiort ac^ 
ckiunt of the initidifMd atmosphencal j^eHonsiia observed here 
during 1885. Voti ate alraidy ia poMe«iion« of a moftl aceu^ 
Fftte Jikforf (tf the pro^-esdion of iemperaimre dumg the year 
an this plalbid, ki the resultd of the Leith Foorl bourlry re^ster ; 
and any observatkms which I could comaiuiiMate on the pres^ 
euif^e or humidUy would probably be uninterestuig ; I ahJl 
therefol^ caaSme xtty^eH to descriptions of the rwer meteorft 
teen whhin oar boirizoii hi tb# ooarse ^ the twelvemonth. 

On the' Tub of Feteaary two cokurl^e nmbama wtxe o\h 
i»erved i me &tp A^u. And the ntber about nixni. Much rai» 
had fallen during the preceding night, and the morning had 
heen dandy i but At tb« tffiie «f their appeamnce there w«re 
no* cloitdd risible, eiceept towtfrde the wedtem horizOD. In thm 
imkh tbcf colour of the sky did not equal the lOlh d^pree of 
Saussure's cyanometer. The primaries only were seen ; tk^ 
were rmd and distinot tbroughdut their whole extent, and bad 
the ordinary breadth of the eommon rainbow. WhUe I waa 
oi)aervi}ig«tbe. one which appeared at noon^ I' saw its nortbera 
limb fall upon a portion of a nimbus in motion, and immedi- 
ately assume the proper colours ; but whenever the cloud bad 
passed, the bow r^ained its colourless state. This phencmie- 
no» is probably rare. I am not awar& of ita havii^ beefi> ob- 
served by any of the older meteorologists ; btit in Mr How- 
ard's Climate of Ixmdon, and in Mr Pointer's Researehesj 
mention is made of similar appearances. Mr Howard says, 
'' About 10 A. M., 23d January 1808, a feint, but nearly p^- 
fect rainbow appeared under unusual circnmstances. At the 
time a feyf Nght clouds had begun to show themselves in dif-^ 
ferent quarters, but none over the place of the bow, nor was 
the falling mist that afforded it of sufficient density to obscure 
the sky ; the colours were not visible, so that the rainbow had 
the appearance of being white.'' ♦ 

• Dr Thomas Young, in his paper On the Measurevieni of Minute 
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On the morning of the 17th February, the sky prenented, aC 
sunrise, an uncommonly splendid appearance, being oovered 
with long cumtdi and cirrasiraiiy coloured with the richest tints 
of th^ spectrum, the green not excepted. The morning after- 
wards was dull and louring, and in the course of the day 
heavy nimbi passed in rapid succession from S. W., discharging a 
few showers of rain. At 4 p. m., while the sky was covered with 
a thin sheet of ^rro^^o^tt^ and touting seud^Jouds, and whai a 
large nimbtM, adyancing from the west, was obscuring the sun, 
then, near the horizon, a halo of an interesting aspect was seen. 
It consisted of two faintly coloured arcs, one of which had a 
diameter of about 45% and the eun for its centre ; the other had 
a diameter somewhat less, and a point a few degrees above the 
sun for its centre. The upper arc, therefore, cut the lower in 
two pmnts, but was not visible within its circumference. The 
colours of the exterior arc were much fainter than those of the 
interior. 

The month of March was particularly characterized by the 
long period of dry weather which then occurred. Only 0.200 
of an inch of rain fell, and the pressure was very steady and 
high. 

On the 19th, we were gratified by an unusually fine dis- 
play of Aurora BoreaiiSy which, as it far surpassed in brillian- 
cy all similar phenomena, seen here for many years past, I 

Fartitles, has given the following ingenious explanation of the phenomena 
of white rainbows. 

" In my Theory of Stipernumerary Rainbows, {Nat Phil, ii. 643,) I 
have observed that the breadth of each bow must be the greater, as the drops 
which afford H are smaller ; and by considering the coloared figure in which 
their production is analyzed, it will be obvious^ that, if we suppose the co- 
loured stripes extremely broad, they will coincide in such a manner in one 
point, as to form a white bow, the red, which projects beyond the rest, be- 
ing always broadest, so that if all the stripes be supposed to expand, while 
they preserve their oomparative magnitude, the middle of the red may ' 
cdqcide with the middle of the blue ; and it will appear, on calculation, 
that a white bow will be formed a few degrees within the usual place of 
the coloured bow, when the drops are about ^^^ or ^^ of an inch in dia^ 
meter. It is remarkable that« in such cases, the original rainbow is altoge- 
ther awanting, and probably, for a similar reason, we scarcely ever see a 
rainbow in a cloud which does not consist of drops so large as to be actu- 
ally falling."— /n<nM/«c*toii to Medical Literature, p. S96. 
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laay be allowed to describe in detail. About 8 o'clock p. x., 
after a fdeasant' day^ there was seen in the north the diffuse 
l^t^which g^ierallj precedes the Aurora Borealis, and which 
has been cmnpared, with perfect justice, to the t^Hlight. The 
sky was clear ; the stars were sparkling vividly ; the air was 
calm and serene. ^ The light in the north continued to increase 
in intensity, till about half-past 9 ; when, suddenly, extreme^ 
ly brilliant coruscati<Hi8 b^an to play along the horizon^ and 
dart towards the zenith in great numbers. The colour of 
tliese was generally white, or yellowish white, but blue and 
green were at times discernible. ** Immediately below the 
c(»i8teUatioi)i of Cassiopeia, the illumination was most vivid, 
and resembled a cylinder of light, white and glowing below, 
and gradually becoming bluish as it ascended towards the 
pole.^ The horizontal extent of the illumination did not ex- 
ceed 90% and none of the beams rose higher than 60"" or 65^ 
This very fine display continued about 15 or 16 minutes ; 
after which the intensity of the illumination diminished gra- 
dually, and the beams became less numerous and less vivid. 
But before 10 o'clock another phenomenon of equal interest 
appeared. This was a luminous arch, which passed through 
the zenith of this place, and descended towards either hori- 
zon, in the direction of about N.E. and S.W. It was of a 
white colour, vivid, and well defined. Its breadth 'in the 
zemih was about 7*^, whence it tapered almost to a point to 
about 5"* or 6* from either horizon, beyond which it was not 
vinl^le ; its lustre was more intense at the extremities than in 
the zenith, and throughout its whole extent it was perfectly 
continuous. Stars of the first and second magnitude only 
could be seen through it. This state of things continued till 
about 20 minutes from 11, when the centre of the arch seem- 
ed suddenly to grow very vivid, and a narrow stripe of lights 
about 30^ in length, was seen to extend across the arch, not 
passing beyond its edges, which were still well defined. Thia 
stripe of light soon began to have a distinct motion, and re* 
taining the same general direction and position with regard- to 
the ^arch, it traversed, with a moderately rapid motion, its 
whole western limb, and disappeared below the horizon ; soon 
after, the arch broke into fragfnents and disappeared. Dur^ 
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ii^ tbe wJioJe time vi the ejdstencQ of the ai^ the nfuooon 
Sient forth no corusoatioiu^ although tliie diffused light, in. die 
north was very intense. But about ^0 nainutea fxoai 1% 
beams again aro|ie, and continued to pl^y with owsiderable 
bnlliancy for more than an hour. The inean temperature of 
the next day was 41^25. Pressure 30.62. Wind S.W., 
gentle* 
. At rarisy ^^ on the 19th of March^ at half-past ^me r. M.^ 
the iiorizontal magnetic needle went suddenly, and, after 
many oscillations from its usual position^ nearly 6'^ These 
irregular moveQients led the observer^ (M. Arago, we prc^ 
sume) ^^ to suppose, that, in tbe evening, there would be an 
Aurora Borealis, but no trace of such a phenomenon was dis*- 
covered, although the sky was perfectly serene. At six and 
eight o^clock the needle did not oscillate ; it did not pass its 
<Mrdinary limits ; but at half-past eleven, the declination sud- 
denly diminished more than 8', and the needle oscillated in 
great arcs.*" * 

On the 7th of June, several large ai^id dense nimbi passed 
from S. W., discharging at intervals heavy showers ai raia« 
At 5 p. M., a priinarjf rainbow was seen, within the interior 
circumference of which were two perfect syperniumeragrke of 
great brilliancy. They were of unequal breadth : the second 
was narrower than the first ; and both taken together, scarce- 
ly, equalled in breadth the primary. In each, aU the spectral 
tints were distinguishable. Now and t^en, as the cloud mov* 
ed on, a third set of colours was perceived, in detached por- 
tions ; but a third bow was never completed. At the same 
time, a very distinct convergence of the, solar roffs was observ- 
ed. The beams filled the whole space included by the rain- 
bow, and passed beyond its circumferoice to a considerable dis- 

* '^ Au restej les zones^ les arcs, les jets lumineux dont les auFores 
boreales se composent> alors meme qu'ils ne sont pas visibles dans un lieu 
donti^^ y exercent une influence manifeste sur la position de I'aiguille ai- 
matit^. Cette singuliere connexion merite certainement d'etre ^tudi^ 
floas totttes ves &oes; raais il £iudra peut-etre des reeharches awtdues^ 
continues pendant un grand nombre d'annecp, avant qu'on puLn^e en i 
tons les details."— fiinwflife* de Chimie, T. xxx. p. 40$. J 
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cbsertfed at Leith in lean. '9i 

tanee. Thk effect of the whole was exoeedinglj rich.-— (See 
ihis Journal^ ^oh iii. p. SB.) 

' The morniBg of the 8th of July was clear, and the sun 
«liQne very l»igfatly« About noon, a thin sheet of cimm^ra-^ 
ims formed in the zenith, which did not sensibly diminish the 
effect of the tolar beams, neither could it be easily perceived ; 
but its existence was rendered evident by the appearance of 
a odoored Aofo, which remained till about 8 o\;lock. • It 
consisted of a drele^ which subtended an angle of about 45% 
and'of andHpsCy tangential to this drde at the two extremi- 
ties of its vertical diametei?, the horissontal axis of which was 
about 56^. At the two points north and south of the snn, where 
the bands coincided, they were veiy vividj and kt one time «S- 
atuned quite the appearance of parhelia. The intensity <tf the 
.colours diminished in both towards the east and west ; and in 
these quarters it was that the halo first began to fade. Ther. 
69^.0, sol. rad. 46*, Bar. 30.08, falling. Wind east, moderate. 
. 17tk August.**«^'After a very wet day, during which 
the temperature remained steadily at 59^, and the barome- 
ter at' 89.75, ^ display of the Aurora BoreaUs was seen at 
10 p. M. It was neither vivid nor long continued, and pre^ 
scoted oely the usuisd appearanoes of that meteor. In allusion 
to the notice of this observation, inserted by Mr Foggo and 
myself in the JEidmborgh Phibmyphical Journal^ the same 
writer ID theAfmabfs de Chimie^ whose words I before quoted, 
g^fii^-^*^ I suspect that this was the termination of an Aurora 
Bareoim of the chy ; I iSnd, in &ot, that, on the morning €>f 
thelTth^ at half-past eight oVloek, the declination was ceiv 
tainly about S' greater than the mean of the month at the 
same boor ; whilst^ in the evening, the needle had returned to 
its O0dinary position ;^ and he adds,-i-^^ In this same month 
of Augtist, on the night of the 53lst, the mcmiiiig of the SSd, 
the nigiit of the S6th, and, particularly, on the night of the 
29tfa, great aaomalies wiere observed in the extent of the oscil- 
lations ot. the needle. Onfall these oeeasions, the sky was, I 
hehere, douded at Leitfa. If not, and the observers there did 
not see the atirora, for instance, on the night of the 29tb of 
August, we will be obliged to admit, that there exist other 
causes, of which we are still ignorant, which exert a considera- 
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hie influence over the magnede needle.^ In reply to thkre- 
mark, I may observe, that the notes in our Journal, of the 
«tate of the sky on the night of the 2l8t and morning of the 
2Sd, are not satisfactory ; that the night of the 86th was par- 
ticularly clear, with bright moonshine,; and that much cloud 
prevailed on the S9th, so that, had an aurora existed, we could 
not have seen it. 

B^we^ four and six o^clock p. m., of the llth September, 
we had a thunder storm. The nimbi came from S. S. E., and 
were of a deep blueish grey colour. The lightning. was pale, 
but vivid. The discharges were accompanied by very violmt 
gusts of wind and heavy rain. Bar. 29.44, rinng, temp. 57.5. 
The rain ceased about seven oMock. The night was calm and 
serene. At 10 p. m., an Aurora Sorealis was observed play- 
ing with considerable brilliancy. The storm extended over the 
greatest part of Scotland, but was felt most severely in Perth- 
shire. / 

For a week about this period, convergences of the solar rays 
were seen every evening at sunset, in great beauty. The sky, 
at the time, was generally fiUed with polarized cirrj, and a fem 
.elongated cumuli, 

27th September. — ^After adayof the brightest sunshine, the 
sky was overcast towards evening, by small ctrrocumuU, ar- 
Tanged in parallel bars, whose direction was nearly N. and 8. , 
These caused a general dulness till the sun got very near the 
horizon, when suddenly, the rays shooting through a small 
opening in the clouds, and illuminating their lower surfaces, 
produced, over the whole western sky, quite up to the zenith, 
the richest golden and crimson tints it is possible to imagine. 
These, varying in intensity and depth every second, gradually 
faded a& the sun sunk below the horizon, but had not entirely 
vanished 15 minutes after he had set. It is worthy of re- 
mark, that, whenever the sun^s disc disappeared, the mountains,^ 
and, indeed, the whole surface of the earth, assumed a deep pur- 
ple colour, which remained for a considerable, time. This 
splendid sunset was. observed throughout all Scotland; indeed 
it is probable that it was seen in most parts. of the island,. as 
we have learned from diff^ent accounts that it bore the same 
characters in Caithness that it did in Cumberland. 
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The morning of the 3d of November was very atomy. 
Wind N., strong. Heavy rain. Bicr.28.67rteiBp. 43°. Mean 
pressure of the day, £8.942. In the evening it xdeared ; Uk 
stars «hone brightly ; and, at eleven' o'clock, an Aurora Bortalit 
was observed. At Paris, at the same hour, *' the north poiat 
of the needle deviated from its mean poaition, 9" to the Eaat.^ 
{Ann. de Chimie.) 4th November, pressure increasing rapid* 
ly. Mean temp. S9^. Wind N.W. Pleasant day. Another 
aurora^ of great beauty, was observed in the evening ; the rays 
were very numerous and very bright ; but they remained visi. 
ble only for a few minutes. The phenomenon was neither pre- 
ceded, nor followed, by the diffuse illumination of thenortfaeni 
sky which generally accompanies this meteor. 

*^ The horizontal needle of the Observatory of Parii^ 
observed on the 4th November to be much agitated fram 
o'clock A. M., till 2 p. M. ; but, in the evening, it had regained 
its usual quiescent state. The rays, therefore,"^ M. Ari^p> re» 
marks, '^ seen by the Scottish observers, were, most likely, the 
remains of an aurora of the day.^ 

On the nights of the 14th, 21st, and S2d of November jSre^- 
halh were seen. That of the 14th passed from east to west, 
through a space in the heavens equal to 25% exploding like a 
rocket, neariy in our zenith ; it l^t a very bright luminous 
tail in its course, which remained visible for a considerable 
time after th^ meteor itself had disappeared. The apparent 
size of those seen on the 21st and 22d was double that of stars 
of the first magnitude. On the 22d, also, tha'e was a very 
beautiful display of Aurora Borealis ; its lustre was much im- 
pfured by the light of the moon, but still it appeared more ex- 
tensive, and played with more celerity, than any that were seen 
in the course of the year. The beams rose to the zenith, and 
seemed to influence much some polarized cirri in the south.*^ 
Temp. 87% Bar. 30.07. 

25th November. — A lunar halo was seen this night, and a 

* ^' A Faris^ raigoille des variationB diurnes commenga h sortir de ses 
limites habituelles le 92 No?embre ^11 heures du soir. Le lendemain 
523^ a 8 heares du matin^ son extremity nord se trouvait a Toccident de sa 
position moyenne de phis de 3'. Le reste de la journ<Se sa mardhe fiit trei 
irregidieT."— iinna/^* de Chimie, as formerly quoted. 
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faint appearance of a tumor rainbow. Wind W. ; Bar. 80.62. 
fi6tb. Very st^ormy; Bar. «ftl7; wfaidS.W., bm^iereUB; very 
keavy rains. 

AbcNit 5 p. If. of the l4th Deoemb^, a thunder tfUnrm was 
experieiiced in many districts in Scotland, especially in Fife- 
slm«, where the lightning killed several cattle, and set fire to 
sraie stacks of hay. 

In England, the same storm scans to have extended its ra^ 
vages very widely ; it was, perhaps, most severely felt about 
Northampton, I^icester, and Doncaster. 

Here the pressure on that day was very low. At 9 a. m. 
the barometer stood at 29.05, whence it descended to 28.75 in 
the afternoon, and rose again a few tenths in the evening. 
Winds variable, but chiefly east and west, very strong; mean 
temperature 41^. I have the honour to be. Dear Sir, 

Very faithfully yours, 

Leith, 9^h April 1826. John Coldsteeam. 



Art. XVIII.— Dtf^mp^iw of a new Register Thermomeier^ 
without amf Indeap; Ae principle being applicable to the 
moat deUcate Mercurial Thermometera. By H. H. Black^ 
ABDEB, Esq. F. R. S* E. ♦ 

In the sixth Number of this JomifUdy we have laid before our 
readers an account of Mr Blackadder^s ingenious contrivance 
for registering the indications of meteorological instruments 
in the absence of the observer. In this contrivance, a eliding 
index within the tube was indispensable, but, as this method 
is liable to objections^ particularly when great ^bccuracy is re- 
quisite, Mr Blackadder set himself to contrive the very inge- 
nious method of re^stration which we are now to describe. 
This register thermometer consists of two mercurial thermo- 
meters, the tubes of which are attached to the same slip of 
ivory, but having each a separate scale. 

One of the tubes a, Plate I, Fig. 2, is hermetically sealed 
as usual, and the scale also is divided and numbered in the 

• This notice is an abstract of Mr Blackadder's paper, read before the 
Royal Society on the inh April last. 



Digitized by 



Google 
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usual manner. The other tube 6, is not hermetically sealed, 
but left open at its upper extremity c, which must be made 
fiat a^d ^nooth. This, in general, is easily effected, by mak- 
ipg a scratch with a sharp-edged file, previous to breaking otlf 
a small portion of the tube. The open extremity e oi die 
tube, is inserted into a portion of a larger thib glas8-tube» 
which exactly fits it, and which terminates in a hollow bulb^ 
containing a small quantity of mercury, c. Figs. £, and 8. 
The inner tube is carried forward until its extremity is about 
pppqsite to that part of the outer tube where it begins to swell 
into a bulb ; and the two tubes are ihen made to adhere per- 
manently, by introducing a minute quantity of colourless var- 
nish between them. 

Tlw scale of this tube commences from its u^per open ex* 
^treroity c, and is numbered downwards 2, 3, 4, &c. but mark- 
ed as in Tig. 1, 10, 20, 30, &c. 

When an instrument thus formed is held upright, the glo- 
bule of mercury in the bulb ^, Fig. 2, falls on tfae'open extc^ 
mity c, of the tube &, as represented in Fig. 3 ; and if the 
bulb n be now heated by the hand, the mercury will rise in 
the tube, and unite with the globule c, with which it will re^ 
main connected as long as the instrument is kept in the uf^ 
right position. If the instrument be now exposed in its up^ 
right portion to the air, which has, let it be supposed^ the 
temperature of 60*, the upper extremity of the mercury in the 
tube a, will be opposite that degree of the scale ; but the mer- 
cury in the tube b will still remain at the beginning of its 
scale, and continuous with the globule c. Let the instrument 
now be placed in a horizontal position, and the entire globi^e 
of mercury will instantly quit the open extremity c, of the 
4ube i, leaving the tube exactly filled with that fluid, apd the 
globule will then take the position r. Fig. 3, when the instru- 
ment rests on the edge of its scale. If, from the instant the 
globule is thus made to quit the open extremity of the tube 
(f, both of the bulbs n and p be k^pt moist with a rapidly eva- 
porating fluid, such as ether, alcohol, &c. the mercury in both 
tubes will descend equally, and will remain permanently below 
the elevation due to the temperature of the air, as long as the 
evaporating' fluid is kept applied to their bulbs. The atmo- 



Digitized by 



Google 



94 Mr Adie on the Register tfihe T^stmim^r^ 

spheric temperature was supposed to be 60® ; let it now be sup 
posed that the loss of heat caused by evaporation is. equal to 
10°. The mercury in the tube a will then point to 50, and 
diat in the tube & to 10 on their respective scales ; and thea 
10 + 50 = 60°, which was the temperature of the air at the 
instant die globule quitted the open extremity of the tube 6, 
when the instrument received its horizontal position. 

The way in which the instrument may be placed in' a hori- 
zontal position, at any given instant during absence, was for- 
merly described, (see vol. iii. p. ^1) — a pocket time-piece, 
and a small additional but simple piece of mechanism, being 
all that is requisite. A vessel for containing the evaporating 
fluid, fitted with a valve, and a capillary tube terminating in 
one or more small and soft hair brushes, completes the ap- 
paratus, and which can obviously be made of such small di-^ 
mensions as to be easily portable. 

If the bulb e^ at the upper extremity of the tube 6, Fig. 2, 
be made of the bent form represented in Fig. 4, the instru- 
ment does not require to be moved from a horizontal position. 
In this case, the globule of mercury is made to quit the open 
extremity of the tube d, and fall to. the bottom of the bent 
bulb «, Fig. 4, in consequence of the tube d^ on a separate 
pece of ivory, bang made to turn half-way round on itself, 
the centre of motion being a line drawn through the centre of 
the tube, and the extremity of the bent portion being thus 
made to describe the half of a cirde. 



Aat. XIX. — Abstract of the Register of the Thermometer^ 
Barometer^ and Rain^Gage, Jbr the years 18S4 and 1825, 
kept at Canaan Cottage. By Alexandek Adib, Esq. 
F. R. S. Edinburgh. Communicated by the Author. 

As the individual observations, of which we propose at prer 
sent to give an abstract, are regularly recorded in every num- 
ber of this Journal^ and the circumstances under which they 
are made distinctly described at the head of each quarterly 
table, it is unnecessary to enter into any farther details upon 
these subjects. 

11 
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AbHract of Register Jm 1824. 








Thermometer. 


Regist. Ther. 


Barometer. 




Mon^M. 






1 


lUin. 


Sun. 


Mean. 


Sum. 


Mean. 


Sum. 

• 


Mean. 






o 


o 


9' 


o 


iDcb. 


fDf^. 


loch. 


Jttiuary, - ^ 


1261.5 


40.T0 


1236.5 


39.89' 


920.355 


^9.689 


.87 


February^ 


1154.5 


39.81 


1132 


39.03 


856.145 


29.52S 


1.7« 


March, - 


1205.5 


38.89 


1229 


39.64 


912.815 


29.445 


1.34 


April, 


1350.6 


45.02 


1356.5 


45.22 


888.06 


29.601 


.57 


May, 


1517.5 


48.95- 


1552.5 


50.08 


919.61 


29.664 


.69 


June, 


1631.5 


54.38 


1699.5 


56.65 


892.915 


29.764 


2.01 


July, 


1812 


58.45 


1856.5 


59.89 


922.40 


29.755 


1.58 


August, 


1736 


56 


1774 


57.13 


921.355 


29.721 


1.50 


September, - 


1620 


54 


1637 


54.57 


889.45 


29.648 


1.6S 


October, 


1432.5 


46.21 


1418.5 


45.76 


911.39 


29.400 


4.73 


November, 


1212 


40.4 


1222 


40.73 


876.945 


29^.231 


4.38 


December, 


1200 


38.71 


1191 


38.42 


910.265 


29.363 


3.68 


Annual sum. 


17133.5 




17305 




10821.705 




34.64 


Annual mean. 




46.793 




47.251 




29.567 





Greatest d^;ree of Heat, September 2, 

' '- Cold, December 5, 
Greatest range of Thermometer, 
Higbest Barometer, May 28, ^ - 

Lowest ditto, November 23, 

Greatest r^ge of ditto, - - . 

Abstract of Register Jbr 18251 



85* 
+ 16 

69^ 
30:38 
28.26 

2.12 



^ 


Thermometer. 


Regist Ther. 


Barometer. 




Months. 








Rain 


Sum. 


Mean. 


Sum.. 


Mean. 


Sum. 


Mean. 


IncB. 




o 


6 


o 


o 


Inch. 


Inch. 


January, 


1229 


39.64 


1212 


39.10 


924.265 


99.814 


1.31 


February, 


1099.5 


39.27 


1091 


38.96 


833.705 


29.776 


.9Sf 


Marcb, 


1250.5 


40.34 


1277 


41.19 


925.82 


29.865 


.43 


April, 


1400 


46.67 


1397.5 


46.5g 


892.77 


29.759 


1.41 


May, 


1500.5 


48.40 


1572.5 


50.73 


922.265 


29.750 


3.25 


June, 


1659.5 


55.32 


1701 


56.7 


891.3t 


29718 


2.05 


July, 


1865.5 


60.18 


1903.5 


61.4 


•29.255 


29.976 


.15 


August, 


1844.5 


59.48 


1862 


6O.0<F 


919.735 


29.669 


1.89 


September, 


1716.5 


57*22 


1707.5 


55.25 


888.67 


29.622 


2.85 


October, 


1566.5 


50.53 


1554.5 


50.14 


918.435 


29.627 


2.19 


November,. -^ 


1164 


38.80 


1155.5 


38.52 


1879.685 


29.323 


3.91 


December, 


1187 


38.29 


1177 


38.97 


907.925 


29 288 


1.99 


Annual sum. 


17483 




17611 




10833.900 




22.42 


Annual mean, 




47.845 




48.133 




29.682 





Greatest degree of Heat, July 30 and 31 » 

— Cold, February 5, 

Greatest range of Thermometer, «« . 

Greatest Height of Barometer, January 9, 
Lowest ditto, November 5, 

Greatest Range, 




2.12 
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96 On PrcfMW Ledie's Farm$dajbr determnmff 

Art. XX«— Dfwwwwfra^ion of Professor Leslies Pormtdajbr 
deUrmming the Decrease ofHeai depen^n^ on the JUitude^ 
without " a delicate and patient research/* ♦ Communis 
cated by a Correspondent. 

Xt is shown id our ordinary treatises on the barometric formu-> 
h^ that the height oris log. B — log. 3= log. -5-, B being the 
haiometric altitude at the lower place of observation, and ^ 
that at the higher. Now, for ordinary heights, -^ cannot dif- 
fer much from unity. Let it be equal to 1+n then log. 

»2 n^ It* 
(l+n)=M (n — —+-J——, &c.) If from 1+w there be sub- 

tracted its reciprocal ---— =1 — n+n^ — ^n^-f , &c, there will re- 

main 1 + » — j— = 2«_«2+«'— , &c. =2 («— ^+^, &c.) 

Now, if both sides of the equation be multiplied by — , then 

It is obvious from what has been said, that the first side, 
when expanded, agrees with the first and second terms exacts 
ly, and in the third nearly with the common series for the lo- 
garithm of 1 +n. Hence, when n is a small fraction, the logi 

(I+«)=|(l+„__i_)„carl3r. 

But h = log. ^, or log. (1 +n) ; by substituting j for 1+w, 
therewiU result A=|(|—|.) . . . (A). 

But an elevation of 81 fatjioms, by experiment, (Playfair's 
OtdRnes, vol. i. p. 295, art. 401,) gives a depression of 1® 
centigrade. 

Whence if AT denote the variation of temperature --- = AT 

_ M /B 8\- 

""2x81x3 — By ^ ** ^^ ^"^ ordinary atmos]^( 

• See his Ekments ofGeometiy, p. U9, 4th edition 
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the Decrease ofHeai. 97 

4S48/(Playfair's OutOms, art. 344,) therefore, 

^^ = 26(«-|) . . . (B) 

which is the Professor^s theorem. 

It is evident this theorem cannot be very correct, as it is 
well known that theorem (A) does not acourately give the al« 
titude, because no allowance is made for the expansion of the 
air. dep^ding on the temperatures at the two places of observa- 
tion, and other, minor circumstances, which are indispeiiiahle 
in the more accurate barometric formula. 

We are quite at a loss to discover how such a simple investi- 
gation could have cost the Professor so much labour and re- 
search as he seems to insinuate. 

From theqrem (A) a simple rule may be derived for deter- 
mining moderate heights without the aid of logarithmic tables, 
thus : 

. = .,7..5(|_|)=.-7..(2±»^ . . . . (C, 

. Example. Required the height of Arthur^s Seat above ^he 
Pier of Leith, from the following observations : 

Bar. At Ther. Det Ther. 

Leith Pier, 29-567 - bd.'iS - 54.O 

Arthur Seat, 28.704- - 51.75 - 50.5 

3.50 104.5 



52.25 



28.704 X3»5 _ 82.00 

10000 "• 20.25 

And 28.704 + 0.01 = 28.714 = 3 
Whence B + /5 = 29-567 + 28.714 s 58.281 
And B—/3=: 29.567 — 28.714= 0.853 

But 0.00244 X 20J X 127.16 =: 6.293 

Height in fathoms. - - 133.449 =; 801 feet 

nearly, differing about two feet from the result by levelling. 

If the proper correction for aqueous vapour in the atmo- 
sphere were made, it would almost agree with that determined 
by levelling. 

Cor. h = 13000 x "^ b6^"^^^ ^» ^^^ nesAy, 

which, in small heights, may be sufficiently correct. 
VOL. V. 1«0. h JULY 1826. G 
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AsT. XXI. — Observation^ on Twq Species of PhcicLs^Jbuni 
on the Sea-coast in the^miffhbosirhoodqfEdmbu/r^h. * By 
John Stark, Esq. M. W.c6. CammmaM^ hj ihe An- 

' > • • ' • 

Hm Iteiml HiatejF nf dw Pboiodas, m far m wgm6$. «b«ir 
4nodt^0f biuwoivii^ in voad 0uA 0bqiae^ seems jt^t I0 ^bia 
ImpcKfieolty underatood, th«iigh dM IHioIm «rat kaora io the 
ancients, and Pliny nodoes its pkosphoveseeaH^adity. Aott* 
4iil»riiis, 4<diartap, and Rompikias hw^ €giimA iseverid spe- 
cies ; lister, amqng otfaere, ^ve» repvesenMiione of Amn^ 
British species, the Phcias daoH/kiSj oamdidaj and ctnspaia; 
smd Sir liobeit Sibbald, in his PitodiioimifS, has thvee rude 
AgiineBxf tbe^BCtplus tor cfispmia, as floottish diefls. None 
of these authors, however, attempted to explain how the Ph»- 
lades excavated idieif habitatians in the rock, or perforated 
the submerged wood in which they seek protection. Bonanni, 
«o far aa I loiow, was <^e -first who turned bis attention parti- 
cularly to this tRquiry. la bis wo]4e, entitled <^ ReereaRe 
Mentis et OcuUf^ the first edition of which, in the Italian lan- 
guage^ was published ^t Rome in 1681, he has given figures 
ctf the Pholas dactylufij and of pieces of the rock in which it 
was ^mtfuned, jsbowing, with considerable accuracy, the na- 
ture of ihe perforations, and distinctly marking the circular 
lines Hi tjie base of the cells. These perforations are formed, 
in his ofnnion, by the action of the^e-likf valves 4^1 libe jstone^ 
the animal fixing itiseUy for tlM9 purposK, by H& icaUoua fool, to 
procure the necessary motion ol its fheU^ + 

The celebrated M- de Reaumur next took up the subjiect, 
without, however, seeming to have been aware of the prior 
investigations of Bonanni, whose book is neidier quoted iior 
lauded to by the French naturalist. In the ^ Mimoires de 
TAsaiemie Royeie des Sciences" for 17K>, this intelKgent db^ 
server has a -paper on the piogressive movement of some spe- 
«5es oif Bivalves ; and m ^the volume for ITl* he gives tfce sc- 

* This paper is an B^trad ^ th^ loopgias) one;^ wbicji wi(l app^ in 
vol. X. part ii. 0f the Edinburgh Tratnt^cttons* 
t Bonanni, i^cr,?(*6, p.. 5fl. 
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JbfMmik^iSlH^^omi near Mdii!fi¥ligh. ^ 

\fiiA'0(hiB ipbter^ttlkoM on this curioua 9<ibjtct I# tbU «»- 
49nd4Mi9oii^ nfter detailiiig Ae laaniieir w Wudi the SMm^ 
.^rrow in the Mnd» lie 10 M to ooofidf r <tlie meftn^ by wfaiob 
ilbe Pbdlai perfomleB the joCier ro<4os4 and tdiisi, he endui- 
mnum to^piove^ Ucloae marely by the oction of tto.ifaiUflcular Jbot. 
The hardness of the suhstwce perfcmtedi hdww&t, induces 
•^ de BmtmMr Ap foNd « ^theory to account for aa i«$tru- 
tnant, 1^ ajpfwrently unBuitable, being ehle to .pei;fbnn ipfaAt 
"lie iMcribet to aU ^aofeion. \nbe dey vock fircm die Coeet .4f 
jPcntou jumI Auois^ on vhieh hts obtenvatioiis eeebi to haM 
4M9en made, moB too hard on the surfiice to ^drnk) in hie^iuad, 
4tbe«QppoHtt6Q of its heing boned by sim^ an iatpleineBt; ^aid 
Ji^ theiiefore ocnekideB, that the Phdades aiuat have entotfd 
dbe cli^ when it was in a jh>A states and that it had heell. mht^, 
vfiMntly faaadfioed €r patrified by some viscouft quality «f 4ihe 
iviilefe cxf the eea. This theory, k may he nemarkedt ilaaieto 
«ao room for the ntultiplicatioD of the epeoies.; for, on (die 
eoppositioa that the iclay haa been hardened oe tbe sunCEMae Jbf 
jome^petitifying quality of the water, after the Fholadet Jiad 
aaade their iodgement, the same cause would .opevate to pns- 
•nnt the iotuve races from commencing ^heir eeUsi * 

B^Atgen¥ille, with the knowk^e, it appefurs, of wbat fio- 
4Mmni and Reattmur had written upcm the subjeot befcore him, 
•fiext professes to give an account of the manner in which tbe 
JRholades ,peif orate their dwellings ; but, from the contrarietgr 
of hie statements, and his completely misunderstandiog one 
jo£4ke Authors quoted by hwkself, little r^nce is to he plaead 
.upon his authority as an observer. In oiie paaspige.of Jiis 
Zomnorph^^, when describing the shell of tbe Pb^Jas •d^k^ 
his^ he says it resembies a file, with ekvated strise and aap6- 
jntiss, dentated and crowded from the top of the sheU ft^ its 
4iese, in such a manner that the strongest pointe ^t (towns^s 
ith^ hesd. '^ It appears,'' says he, *^ that with 4hese ^Afiips lit 
pierces the stones, and enlarges its tomb as it increases in 
•SMtt.^ But, >in a passage a litde afterwards, he adds, with a 
strange forgetfulness of what he had ptetiouftly written, *« In 
proportion as this animal grows, it digs its hole .with a ^Tound 
and fleshy part like a tongue ;. and it i^ ^npt with .its |wo 

• MSm. de tAcad, hoy, des ScUncef, 1T1«, p. 197. 
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-valires, rm with its teeth, that it performs this opera&m.^ 
Further on he remarks upon another species, that it '* is arm- 
ed at its extremity with two strong and cutting points, in form 
of an auger, of which the dentated contour gives it the means 
of turning upon itself,, and of piercing the stone downwards. 
The striae and the teeth do the restl" * 

' Among the more modem writers. Pennant mentions having 
frequently taken the Pholades *^ out of the cells they had 
formed in hard clay^ below high water-mark, on many of our 
shores. They also perforate the hardest oak-plank that is 
lodged in the water. The bottoms of the cells,*" adds this 
acute observer, " are round, and appear as if nicely turned 
wUh some instrument^ -{- Montagu, speaking of the Mya 
Pholadia, says, ** It is probable this, as well as similar animals 
whose habits are to perforate stone, are provided with an acid, 
or some other solvent menstruum capable of performing that 
office.'' And, in another passage, he observes, " The Pho- 
Jades are performing similar works assigned by nature on soft- 
-er substances, such as chalk, indurated day,, and wood, whicb,^ 
in like manner, are perforated by some solvent power:— *not 
by the thin fragile shells that cover such animals, as some 
have erroneously asserted and is too generally credited.'' -|- 

A late writer, Mr Wood, supports something like the same 
theory ; at least he seems to think that the attrition of the 
^M is insufficient for the effect produced ; " since," says he, 
" there are some species, and particularly the P. orientalise 
which are nearly smooth at the anterior end, and, consequent- 
iy, unfit for such a purpose ;" § while Mr Gray, in the 2ioo- 
-logical Journal^ gives it as his opinion, that the Pholades 
" appear to bore by means of rasping." || 

Such are the disc'ordant opinions that have been held re^ 
garding the mode by which the Pholades perforate calcareous 
stones and wood : one class of naturalists asserting that they 

• L'HisU Nat. eclaircie dans une de set parties prineipales^'^Zoomor^ 
phose, p. 69, 70. Paris, 1757. 
+ British Zoology, vol. iv. p. 158. 
t Tesiacea Britannica^p. 560^ 561* 
§ Genefxil Conchohgy, vol. i. p. 74. 
II Zoological Journal, No. 3. p. 406. 
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do so by the rotatory motion of their valves, or by means 
merdy mechanical ; while others suppose, from the apparent 
fragility of the shell, that they must have the power of secret* 
ing some solvent fluid, capable of decomposing the substances 
in which they burrow. That the first of these hypotheses is 
the one most conformaUe to appearances, no one who has seen 
the living animals can doubt, and accordingly, it has been 
adopted by most recent observers ; while that supported by 
Montagu and others opposes obstacles to its reception not easily 
to be got over. Any acid or solvent fluid that would act with 
effect on the calcareous stones in which the Fholades lodge, 
would, it is evident, act equally on the shell of the animal it- 
self ; and a solvent which possessed the power of dissolving . 
stone, would be little likely to have the same effect aa the 
fibres of submerged wood. 

Some years ago, while residing at Portobello, I discovered, 
on the coast at Joppa Salt-pans, where the rocks are uncover^- 
ed at low water, numerous perforations in the shale or clay- 
rock, which I ascertained to be the work of Pholades. On 
breaking the stone in different places two species of Pholas, 
P. crispata and Candida^ were procured alive, in great num* 
bers, and of all ages. When the tide recedes, they withdraw 
their tube within the perforations, but when covered by the 
water, its rounded mouth is visible above the upper surface 
of the rock. On striking the rock with a hammer, near any 
of the holes, a spirt of water is ejected, similar to what occurs 
when the Myse and Solenes are disturbed in their haunts. 
The Pholades are found at various depths in the stone, cor^. 
re^)onding to the age of the animal ; the largest, and of 
course oldest, specimens being found at from four to six 
inches, or even more, under the surface; others at all inter- 
mediate distances, the youtigest being merely covered by a 
thin layer of the clay. The PHoUls Candida^ not a common 
species on some coasts, occurs most plentifully ; but both spe- 
des are frequently found together. 

The perforations in the. rock at the surface are not much 
larger in diameter than a quill; many are much smaller,. but 
they widen as they recede downwards, corresponding to the 
animaPs growth. The Pholas itself is found in an inverted 
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p^At-Attpedf tafhy tti tte bottoin, tte htipgtm ^imttbtMf dt \km 
ih^tt being und^nnoiiC. WlKfe the PhdadeR aiNi crowded tiu 
g^ber, wbich n g&t&ttSiy tlve case, tbe dmiioiw bMi^een tte 
diflbi^«iit eelh ai« <rften extreindy thm, md; iit watm tlii»ptvi 
titioit k eotnptete)y removed. The dirtfectlNv of die teM in 
not 8l#ay« irertrcflA, thou^ nearly i^; but in dome' ihmmk^ 
trbere the rock had been bralceti ddwn (0 tfn an^, ^ rounds 
mI, the Phokdey were fcamd at variout inclinations^ coit^ 
apoKditig to the stnfacesr of the stone. 

Frem ir^ated examination of the rec^irt animate and'theii< 
perforations, I have no hesitation in asserting, that these two^ 
s^ieciett, at least, form their holes by the rotatcx'y motion or 
fusfring of the dCone with their vafvee. Indeed,' I flfte su^^ 
prised how any one who hasi seen these ai^mals in their na^^ 
tive rocks could for a moment think otherwise; for in the 
i<fppA specimens, circular lineii are distinctty visible in the 
eitt of the tfnimal, corresponding to the elevated strise on the 
shdt; and presenting the appearance as of having been bored 
b|^ an auger. Pennant remarks the same appearance in the 
aeib i)f the Pholades found by him on the English coast, asr 
Bonanni had formerly done in the Italian specimens. These 
markt;, Indeed, disappear in the upper part of the perforation, 
frbhi the firiction occasioned by the expansion- and contraction* 
of the rugous tube; but in the cavity where the Pholas lodgeir 
it is alwayd distinctly, and often, especially when the animal t» 
large^ prominently marked. 

It has been held as a presumption against the Pholades 
perforating rocks by a mechanical operation, that some of the 
species have shells netirly smooth, and unfitted for such a pur-^ 
pbse ; atid the Mya Pholadta and MyMns Ktkophagtis are 
produced as instances where it is next to imposable that, 
without the k\d of a solvent fluid, such animals ebuld femi 
protecting cells in hard ^bstances* From not having seen' 
the alilmBls alluded to alive, and in their native habitationa, 
it would be presumption in me to give a deeided ojnnion esi' 
the Mbjeet. But, reasoning from analogy in the structuire of 
^ ailtnalsj and tiie habite of such as hav« been observed^ it' 
inftrir no imposinbility to cbneeSre tbM they penetrate rdekli fit 
A aifiidbi- ttaatiner. Litde aspe^ty in di^ inrtnhhiaat Hb ¥^ 
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qpit^ itbeiteiixtr cjpfewwSott i^ ttwsurit. Ih itd^tig at the 
unseen or unobserved openitions of nature^^ many ate guided 
ifr Atif tfpattm bjr wft«t ^pp&^r^ fiodsfbte to be effected by the 
fioiired powers whidr si ptee^ficeived thtfdty pre^rib^ to th^ 
iD^tf uweflt employed. But little is known tegnrding the thne 
whieh fheite ftfgtiftctive mhrersr take to form thehr dcepetibg 
celhr. A drop 6t Wdtdr falthig constddtly on the same spot 
«bon Jeavesr ^vMctoces of tvhat tJmev with the smaWest force, 
esEiii e/ftct $ ^d tire fceys of masfcal Instrtmietits? are, Jti no 
Itejg period, hollowed l^ the- softest touch of the softest frf- 
gers. 'Bhefe seems no impossibility, therefore, in conceiving 
^!M the Phokdes may petfonite a substance less hard thatt 
AeJr ijwn shell by mete attrition, or even a hatrder strBsTAticei 
by the constant action at their muscalar foot. 

Lhin^us aiA Ldtn^ek I'eg^ tb^ Pholasasa Hi^Iv^ shell, 
"wUti atc^ssaty faeces ; \rhile others^ f^om the presence of these 
mrdli&ry plated, hdve classed it among the Multivalvcs. The 
ammd is beiindphrodite £tnd vrvtparoas^ hatcbhtg its young 
inr <he Utile s^es of its branchise. It has a membrailons matf tie, 
of a tubular form, open at both extremities, like that of the 
Soleh Of Slya. Vtovnt the superior opening of this tubular 
mtfntfe wo united syphons arise, of which the anterior is the 
tefgest. They are slightly dentated on the margin, and serv'e, 
the one for the entrattee of food, and the odret for discharge. 
When eoveitfid by the tide, or m a basin, these tube» may be 
seen constantly sucking^in and ejecting the water: The foot 
i#iShoiir and donical, and, from its cjaparfty of being projected 
and dratfrtr m within its circular covering, probably affixes it^ 
self by suction to the bottom of the hole, dnd serves as a ful- 
crum for the rotdtory motion of the valves, or even may itself 
adstst in deepening the cell at the animal. Mr Gray, in the 
third number of the Zooldgkci Jaarmly has gtvetf some ana- 
tomical detdtlis regarding the structurer of the ^holades, parti- 
cularly with regard to the singular falciform projections in 
the interior of the sheVy which he shows are nowise connected 
wkh the fitrrangement of tho hinge ; alid Poll, in hi^ ** superb 
ircM*** on the Testacea of the Two SieiBes, has ^eu the ana- 
tomy of the PhdUte ifi detidl. The opinion of Pofi, it may Ber 
added, atittftly oobcidid with- tdo^olNftoVjatioDa I hove hazard- 
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edTegarding the mode by which the Pholades make their per- 
forations. 

The Pholades being incapable of moving from their place, 
the young are dropped from the ,tube of the parent on the 
surface of their native rock. How they are enabled to pene-. 
trate the rock, so as to secure themselves protection ; or how, 
previously to having formed a cell, they adhere to the surface, 
has not hitherto been explained. Rondeletius, like others of 
the older naturalists, who believed in spontaneous generation, 
supposed that the sea-water lodging in the pores of the rocks 
might become, in process of time, Pholades ; * — a suppositioa 
not more distant from truth than that which long afterwards 
prevailed as to the Lepas anatifera being the young of a 
species of goose ! Perhaps some glutinous matter, such a» 
fixes the hyssus of the Mytili, may keep the fry of the Pho- 
lades in their place till they have excavated a hole sufficient 
to conceal themselves : but future observation, by thqse who 
have the opportunity, will, there is little doubt, discover the 
arrangement by which these animals are enabled to commence- 
their cells. 

The Pholades, it may be remarked, seem admirably con- 
structed for die purposes of their existence, so far as these are 
known. Possessing but a comparatively fragile jshell, which 
the least force would break, and, having no weapons of de- 
fence against their aquatic enemies. Nature has furnished 
them with the meaps of amply providing for this apparent de- 
ficiency, by giving them an asylum in the solid rock. Having 
formed their destined habitations, which they can never leave, ■ 
the rock is honeycombed by successive races till it falls in 
pieces, and a new surface is exposed for new generations. 
The tribes of Pholades on the difierent coasts are thus active 
and powerful instruments in the disintegration of rocks. The 
shale in which they oecur at Joppa runs in parallel and alter- 
nating strata with a coarse sandstone ; and while the uncon- 
nected ridges of the sandstone still appear, rounded by the 
weather, or hollowed into basins by the action of the waves,, 
the alternating beds of shale have nearly disappeared, through . 
the instrumentality of these powerful, though unseen agents. 

* Rondelet. De Te^taceis, lib. i. p. 49.' Liigd. 1555. 
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The Pholades are regularly used as an article of food on 
the coasts of France and Italy, where they abound. In the 
neighbouiliood of Dieppe, bands of women and children, each 
armed with a pick-axe, break the rocks inhabited by them, 
for the purpose of sending them to market, or as bait for fish. 
They are found in every sea where the rocks are suitable for 
their burrowing, and are met with fossil in many countries of. 
Europe.* 



Art. XXII. — Farther AccomU of the large Achromatic Re^ 
Jracting Telescope of Fraunhafer %n the Observoitory of 
Dorpat, By Profkssor Stii,i}ve. 

In the Fourth Number of this Journal we have already 
given an engraving, and a brief description, of this fine in- 
strument; but as a detailed account of it has just been pub-, 
lished by Professor Struve himself, f we shall now present our 
readers with a more minute description. 

As soon as Professor Struve had put up the instrument, 
he directed it to the moon and some double stars. ^* I stood 
astonished,*" says he, ^^ before this beautiful instrument, unde- 
termined whether to admire most, the beauty and elegance of 
the workmanship in its most minute parts, the propriety of 
its construction, the ingenious mechanism for moving it, or; 
the incomparable optical power of the telescope, and the 
precision with which objects are defined. 

When in a perpendicular position, the height of the object, 
glass is 16 feet 4 inches (Paris measure) from the floor, 18 
feet 7 inches of which belong to the telescope itself, so that 
the eye-glass stands 2 feet 9 inches from the floor. The' 
weight of the whole instrument is about 3000 Russian pounds, 
of which 1000 belong to the frame-work, &c. which supports 

• Boec in Nouv* Diet. d'Hist Nat. vol. xxv. p. 593. M. G. P. Des- 
hayes has recently described and figured four species of fossil Pholades^ 
fimnd by him,^ among other perforating biyalyes^ at the village of Vahno]i« 
doia, in France.— ifcf^; de la Soc. d*Hist. Nai. totn. i. p. 945. 

t In the Memoirs of the Astronomical Society of London, voj. ii, part i. 
p. 93. 
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about 2M»piniii«h. The #hoIe i» ^oiMtfMtedl sNy as t(r be 
Vied as aa cqiwtoiial^ , 

Thelowcnrpftrt tff the ftunid of d^ iMtrtfmMrt'it fbftiled' 
by two ecote beum 9 ISsiK 9 'mche^l6ng, 7 inelleiir ^)^; atiif T| 
iadies biglit whieh ar&dtren^beiMd by fotir smaller bdt^, fbrttr. 
oigff^Qttre; (SeePUt^VII. No. lY.ofthisJbom^i;.) 'tflt^y 
atfe fMtfuad dd>#ti' by eight sefews, penetrttdttg^ihem peipettdS- 
cularly, four at the extremities, and four more towdrd^ rfrtf 
centre, and by these screws the instrument is firmly secured. 
In the centre of this support is fixed an upright post, 6 feet 
1 ifAck higb^ and 7 n^hes sqaare: l^recf post^ of ant elKpdctt^ 
form safiparl this upright to the noi*th east atfd tv^st : a hettm 
of equal length inclining for^ffrds the hati^tt tittder &tt dttgle 
equal to the height of the pole rests on the sloping top of the 
vipti^ ptfefty ani^ oit that part of the lower fraitle-worfc whic^fa* 
fflice» itk* «^^th» TMs is aM the trood abotit the frame- woi-k, 
tb^ ^YuAe of itb«*f is mdde of oak, and degafttty inlaid with 
xflnbogMy* Thfe posts are oontiect^d by means of 29 scf ews, 
which keep it free from eveify iHtbratlofl at shakiffg. 

Tte tipper p«rf of ihe iwstfuttiettt consists of the tube, trith 
il» Ki^s^of motion, «lfO grrftmt^ cJirtfes, and a variety of ]e- 
ven^ itod eotltitefwetghts, pfodtlcmg the most pcf^fect equili. 
briiM ift e^ty dhrectiofi, dnd pt'eventiftg ^y sort of friction. 
Ik^posti* of the printipalr alls dffe fastened to the beam of 
tile pedMsttti', which ItftliMK fowartk the pole of the earth by 
lA^dns" of dglit screws passirtg through the wholes thickness 
of the wood. This axis (parafld to the axis of the wood) is 
nitfie of steel, 89 inches lottg, anil Cft pmportionate strength. 
R turtfrfti two cylindrical collafs, and Bes with its lower eiid, 
Whidi is eoAtex and highly pofished, oti a steel platie, so that 
it fconly itt Uonfact itt one pofftt. Oii this axis, towards tfee 
IdWw part, ift fltedf the hour dlrrfe of tS mdies, ofl which half 
^96iipiti of tiiffe may be easily t^ad olP. 

The brass box or frame of the second axis i& fastened lo 
ther upfier part of the axis by means of twelve strong sted 
scottwik Throtighi this peUMd die second axis ad righfi Mgl^s- 
to the first, Mtk whith it is ahnOst equal in dimensronts. It 
theiHslbfe titwuy» Ites pantQd to the equator. At one end of 
it is the declination circle of nineteen inches, divided into 
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At Are olfav end, tie bw dr 6nmm k^ wkuii the Ulle lic% it 
limd b)r meMwef tfrehre eeitwW 

The tube itself is 13 feet long, oeintnicied of dknV » 
tk strongest said safest lauaer, aid ofariasd wtlh nuAo- 
gsaiyv so woi4ed^ tbat^ it spptar^UlMa tdbe off higMy-bBiuisliii 
ed copper. The dbject^laB^ and ey»<fiwees are set in asalal 
ImiMs^ ssmI prcyrided with adjoatiiig sovewsr fbv tbt purpastf 
of bringing the axes of the glasses into one straight line. 

The diameter of the object-giaas is miir PaminclMSi' The 
Find^ attached to the usibe, ier an- aobroasaUo tehiQBp»of 8(1 
indbes facim^ and 9& lines diaaaeter^ iset iit aetal. 

Two GonMilerpoises, fixed to lel^cs, prweat the 0tqmUmxii 
ef the telescope firora overbalaneing the olher end, and at $bm 
same time secures it from bending^ since they ava Aced as th9 
same ppinci]lAe as the cowMerpoisea, wbich^ ift Btiehcnkach^a 
neridiad osreles, oounteract the efieot <tf the weigbt o» the 
tubev with this difference^ tkat^ in oup asstmaacnt^ tfaek^^eaa 
tucQ M>und double toies on aecaaaM of the ebangta ia> ^mf p#- 
sitia» of die tubew 

Two other eocinterpoiseay (one of wbioh is fixsd to a stnangp 
won axis taming by mean^ ef a double nog round the frame 
ot tke axi^ which lies parall^ to die equator, aad die otket 
OB. the end of thia aoda itaelf,) serves* to remove the wi^^ 
veattBg on the polar oaiSy aad at the same tnne to dinuaishi 
tbo fiictioii of the seeond itt its frame. Another cooateiw 
poise M^porta the polar axis jwl io die eentve of gravity o£ 
ail the moveable parte of the instmnent, by means of tmsk 
£rictton-foil^% by which the tunaing off the whole roand tho 
pplar axis is efiPected with the greatest facility. 

The iostrmnent, after hdng diua set t^ and thatdounter- 
pDiseprc^erly adjuatedy ie perfectly bdlaaead ia enrery silua*. 
tioo. It may be turned in declidai^on with die fiayi^r^and' 
roulMl tS^e polar axia with sdll lesa kmxy a weight of thnse 
ppimb bdag dxed at some diMance ttom die eye^eod, by 
whidi the fricuon is o^etooiaiei Tbos^ dds enonnoas tela^ 
seepe ttiay be tumed i|i ev^tj^ diaectioa towacda the heareas, 
^Uhintote aaaa and a^naiAtjF thtt any o^ter hitherto ii^ uae^ .; 
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■ But, It is equally well constructed for the more delicatemcu 
tioDs. The declination circle is stopped by a i^ring, and seu 
cured, by means of a micrometer-screvr, against a strong iron 
arm fixed to the frame. 

This screw is moved by a long Hookers j<nnt, which the 
observer holds in his hand, while his eye is applied to the 
glass. In this manner the telescope is pointed in declina- 
tion with as much certainty as in the best meridian instru- 
ments. 

For the purpose of producing the finer motions round the 
polar axis, an endless screw is adapted to move in the hour 
circle. A spring presses on this screw uniformly, and a lever 
is employed to raise it out of the circle ; another Hookers 
joint is placed on the head of this screw, by which the mo> 
tions are produced. 

. But the most perfect motion round the polar axis is pro- 
duced by means of clock-work, which is the principal feature 
of this instrument, and the greatest triumph for the artist ; 
the mechanism being as simple as it is ingenious. A wei^t 
attached to a projection connected with the endless screw 
overcomes the friction of the machine. The clock vibrating 
in a circular arc, regulates the motion by moving an endless 
screw connected with a second wheel in the above projection. 
The weight of the clock, as well as that of the friction, may 
be wound up without the motion being interrupted. When 
the telescope is thus kept in motion, the star will remain 
quietly in the centre, even when magnified seven hundred 
times. At the same time, there is not the least shake or 
wavering of the tube, and it seems as if we were observing an, 
immoveable sky. 

But the artist has done still more; he has introduced a 
hand on a graduated dial of the clock, by which the motion 
of the latter can be instantly altered ; so that a star may be 
brought into the middle >of the field, or to any other point.of 
it to which it may suit the observer to carry it, by rendering 
the. motion of the instrument, for a time^ faster or slower than 
that of the heavens, as the case may require ; and when once> 
placed, it may be kept in that position by returning the. hand 
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to its original situation. The same mechanisdi is also used to 
make the motion of the instrument coincide with that of the 
sun and moon. 

This instrument has four eye-glasses, the least of wbicli 
magnifies 175 times, and the largest 700 times. 

It would be very difficult to find a point of comparison for 
the optical powers of this splendid masterpiece of art. One 
fact, however, is certain, that Schroeter's twenty-five feet re- 
flector, after a decided trial of observations on minute objects, 
stands far behind ours. For, according to the observations 
made by Schroeter with his reflector, after its construction in 
1794, on tf Ononis, and which he published, together with a map 
of the stars .composing it, * he saw this star itvehw, perhaps 
' thirteen fold ; yet, although Orion is nearer the horizon with 
us than at Lilienthal,*! saw not only all the thirteen stars 
seen by Schroeter, (induding the one which is yet doubtful 
with him,) but even three more ; so that, while his instrument 
only diowed him this star decidedly twelve fold, ours showed 
it clearly sixteen fold.-f If we compare the powers of some of the 
smaller achromatics of Fraunhofer with those of reflecting 
telescopes of thirteen and fifteen feet length, we may, perhaps, 
rank this enormous instrument with the most celebrated of 
all reflecting telescopes, namely - Herschel's, whilsPt it sur- 
passes it in its convenience for use, and the variety of its ap- 
plications. Thus, I am indined to consider mir achroniaHc 
.refractor, as the most perfect optical instrument yet in exists 

enee.X 

This masterpiece was sold to us by Privy Counsellor Von 
Utzschneider, the chief of the optical establishment at Mu- 
nich, for 10,500 Florins, (L.9§0 Sterling,) a price which 
only covers the expences which the establishment incurred in 
making it. This generosity, this sacrifice to science, deserves 
every praise, especially as the professor and academician. 
Chevalier Fraunhofer, has ofiered to contribute in future to- 
wards perfecting this splendid masterpiece of art. 

The description now given of this magnificent instrument, 

* See Bode's Jahrbueh for 1797. 

t See Astronomical Intelligence in this Number. , 

t See QUI Last Number^ p. 309. 
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4APip9i»i7 jpoMioa iB ^e fW|B«k»ni apgl;CQieiit of l^e iihamm- 
tory ; but, in the course of last year, it has bees ^placad jn Ate 
fmpet poski^n in ibe .to^ner ei the obsenTAtiiory, u^tr a 
irotatcMy cupolm mb^» it flany be used tf<9r obtonMitioiis in 
cilery part f«^ ihe hiefiM(n«. 

ISo jreoemily ^ Deeember 1, lB9Sh Pr^fefMor Stirime ^ 
JWniGiltioed to Baron jSaeb, tthat be ba4 ihat day «QiB(plciMd 
Abe ereciku of -tbe (tefescope. Fneviously, however, .to do- 
Mg fthia, he Jbad diseovsred with it, in a sone of W JMma, 
fftm^ aacenekiB, and of fsom r-«li5^ to H^ 14) tif >deoliQafeian, 
14S fievfdoudk ^tara tfihe firei dasw^ anddM^ ihejb^fik 
^tiatis. Tbe places of most^f llhe^ stars lie bad;detennined 
'by tbe meridian eincle, as meVL as the orespective positioba of 
Aetsnrroundii^ stars, by means .of the excellent mre itiatQ' 
fmetsr ^witii vbich ithe tcdesoope is fuonished. 

Sfnch IS tbe descriptbn of Fraunbofer^s telescsope given iby 
'Pnrfessor Stnive ; and we think that no Englishman oan ivad 
k* without feelings of the moat poigneotit rc^et, that jSk^hiad 
-ioi now hit ker supremat^ in the manufiwiune qf Mharomatic 
UkaoopeSf and the govennnent one of the sources of its nrae- 
*nue. In a few years she will also lose her auperiorUg m^ 
mmfiffaokure of the great dhided in^trwnenisjbrjused vbsir^ 
vatories. When these sources ^f occupation for soientifie'tB- 
>leQt^deoline, the sdentifie character of the country iUiUit ifaU 
Jf3ieng wkh them, and tbe ^British government will .daplcn, 
when it is too late, her total inattention to the scientific egtah 
' -Uishflaents of the empire. When a gieat xmuod XBases to tri- 
Uioiph in her arts, it is no unreaBDnabkappMbensiott^ tthat die 
iway cease also to triumph Jby her arms. 



Akt. XXIII.-^(769(?rva/to72# on some Stdphurets. By M. 

GAY-LtTSSA€* 

I AAiVX no «ther tAgect in this note than to explam a Very 
small number of facts which appear to facilitate the compre- 

• Translated from the Annaleg^ Chimie ei ie Pki^nqut, to! xx?t. 
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(CAm?^ y^ ^' p^Sfk I baye^Jmidy flbD:<9^ that Jb^4«i«i 
jrftdu(Q6d by ibyiiro^dphunc acid^ and j^b^t » wlplMwe^ /of 19%. 
DMWn i» p^df^cud. 3i»c«i tb^t firj»^ ohs^^^ij^v t;b^ .n^fPwrbCT 

{ibm^ts bej^^iod « do^bt ; and the miw^e laocent inv^s^igfkamp 
pf M, 3eF^u0^ JM[. 3^bier^ yxH 4^i^. p. 34, md ir^ i^m* 
p. .aS5^ JvMt glides a far^digr ^ca u fi rm at i on pf it. 

Tib^ ^lUphuif^s fo^^aA^ wkb tbp ^^Uudine wctid^ way i^^Ur 
lain .^fiveiral 4^ms i^i wljpbwp and it is very iwk«y ibQ fJwoi^ 
' mk^^ Ahi^y bai^ ^hcn^ ttihgn <one atom. In faclji <« pratQS«ii||iipi^ 
v9j^ dmoq^osed by 4a.acidj yields bydro8^j|{)bu4c acid, wUhpji^ 
ptmipttalwi 0f ^IpbiAT ; a»d &r .one aimp of ithe ^j^ljdHHf^ 
ttie «itom of water ?viU b^ ji&wwpomdp th^ bydf^^^qti of wbink 
fmakinc^ iRitb tb^ «ul|pbur, And tbe p^gen with the m^td* 

When, on the contrary, the sulphuret contains HWNre tbw 
tme s^m qf eulpbiH', ^aad k i» 4ec^9[)f)igBed by wi mdm 9ul- 
pkur «» iireiapitat^, bec^ause for, •one atom of meteji mAy ^m 
atom of water will be deoompiwed^ anad only qne Al<m of br>- 
dcQfiulflmrie 4kcid procured. 

Now, M. Bertibi$r« in bis interesting ii^uijry on tbie A^tetimr 
position «f tbie sulphatie^ by ^barcoal at a b^b tetnp«i#tiM^ 
bas provied that Aey ^e qonv^orted iiito prpjl;osul(Jh(lir$t||^i fyr 
thea weight, a£t^ 'tbf^r decomposition, was esaptjy t^n^l $» 
die united woigbt^ of tbe hkbW and &ulpbwr wbiob ibef om^ 
tained : .adds dkmg^s^ bydrosulpbvwric acid ^m ^bfw^ 
without precipilfttAon of sulphur, and they reproduqed? wbw 
oxodf^ed, perfectly neutral milphates. 

iQn the other hand, however? evc^-y chemist know^^tbat wben 
a suJfdftate is decomposed by charcoal a^ a redheaty a (lulphu- 
fet is Qbtai»ed m^ a xmmefiit less coUnired solution, m^fwm 
Fbich acids precipitate 4 large jq^u^uity <4 sulpbmr, th^9«^ 
the sulphuret contains h^ me atovi i|f SMlpb^r ftx^W^ik^ 
aietaJ. 

TUft last flfisul^ o^mjpflred f^tb tb# of M* ABrthi^* «m«»k 
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ii3 ii. Gay-Lussac^s Observations on some SuJphurets. 

sarily obliges us to admit, that the sulphurets fonned on 'de- 
composing sulphates by charcoal at a red heat, are not pure 
protosulphurets ; that they must contain a portion of sulphu- 
ret which has more than one atom of sulphur, and that, con- 
sequently, it ought to contain a portion of metal combined 
with oxygen. It is quite clear, in fact, that if the metal was 
not in part oxidized previous to the action of acids on the sul- 
phuret, no sulphur would be precipitated. One may even in- 
fer the quantity of oxygen combined with the metal by the 
quantity of sulphur precipitated. The proportions of alkali, 
protosulphuret, and persulphuret, vary with the temperature. 
I have found, on decomposing the sulphate of soda by char- 
coal at a red heat approaching to whiteness, that the quantity 
of sulphur contained in the hydrosulphuric acid^ which Was 
disengaged when the sulphuret was treated by an acid, was 
5.7 times more than what was precipitated. In another 
experiment with the sulphate of potash, at a lower tem- 
perature, I obtained about 4.5 instead of 5.7. This relation 
ought also to be variable according to the affinity of the metal 
for oxygen. 

I have shown in my memoir on prussicacid, (Ann. de Chi- 
muj vol. xcv. p. 164,) that when an atom of potassium is heat- 
ed in hydrosulphuric acid, one atom of it is decomposed, its 
sulphur being appropriated by the metal, which then com- 
bines with another atom of hydrosulphuric acid. I regarded 
that combination as a bydrosulphate of the sulphuret of po- 
tassium, and as long as it remains in a dry state, I think no 
other view can be taken of it. It dissolves in water without 
colouring it sensibly, and heated by our acid, it yields two 
atoms of hydrosulphuric acid without a precipitation of sul- 
phur, which is a consequence of its composition. 

^In dissolving this bydrosulphate in water, it may happen 
that it does not decompose it or that it does. In the last case, 
we shall have a bi-hydrosulphate of potash ; for the atom of 
metal will decompose an atom of water, so as to form another 
atom of hydrosulphuric acid. By evaporating it to dryness, 
the compound will return to its former nature. 

This combination is precisely what forms when an alkali is 
satunhed by hydrosulphuric acid, and to which I gave the 
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of bi«bydro8iiIpbate, becausie I found that it contained 
two atoms of add. (Afm. deChetde A^ vol. xhr. p. 20St) tk 
giving to the alkaHne Bolutioii) to that of potash, for eiatoi^fJe, 
only half as much aad as it can saturate, it is posable mther 
that a simple hydrosulphate or sulphuret will be produced, 
or that one half of the alkali forms a hydrosulphate of the sul- 
phuret of potaarium, while the other half of it remains free. 
It would be vety difficult to determme precisely what hap^ 
pens ; but, happily, that is quite immaterial in practice. 

In paying attention to the analogy which eidsts between the 
carbonic alid hydrosulphuric acids, and to their property of 
separating one Imother iVbm their combinations, one would 
expect heat to expd one half of the acid of the bi-hydrosul- 
(diates, ance it produces that effect on the fai-*carbonates. But 
this is not the case : the bi-hydrosulphates sustain a very high 
temperature without losing their acid. This result seems to 
confirm the opinion that the hydrosulphate of the siilphuret 
of potassium dissolves in water without decomposing it, and 
that it acts with this liquid like the chlorurets and iodurets ; ^ 
, but one may admit that it is decomposed without inconveni- 
ence. 

On heating the carbonate of potash in an excess of hydro- 
sulphuric acid, M. Ber^elius has obtained a compound formed 
of an atom of sulphuret of potassium, and an atom of hydro- 
sulphuric acid. This result might have been easily foreseen, 
by remembering that hydrosulphuric acid in excess expels 
carbonic acid, and converts potash into sulphuret of potassium. 
The circumstances are then the same as where potassium is 
heated in hydrosulphuric acid. 

M. Thenard has observed, that on heating a solution of the , 
hydrosulphate of potash with sulphur, (Ann. de Chim, vol. 
Ixxxviii^ p, 132,) there is a disengagement of much hydrosiJ- 
phuric acid ; ^md M. Berzelius has proved, that when we take 
the hydrosulphate of the sulphuret of potassium, or, what 
amounts to the same thing, the bi-hydrosulphate of potash, 
the sulphur separates one atom of hydrosulphuric acid, and 
four atoms of sulphur are dissolved. Hence the compound 
is a' $ulphuret, with' five atoms of sulphur, exactly similar to 
that Which is obtained when potash is heated with an excess 

VOL. V. NO. I. JULY 1826. H 
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oC0ulpbiir,,or ia[formedof aa.atomof poCadi.andoneaUm 
oCfaydrogeQ c.oiDbiiied with five atoms of sulpbun 
. In concludii^ this note, I may remark^ that M. Berzdiua 
a^Q^ts, page 116 qf bis Memoir, that the hyposulphurous add 
cfm umte with a base in three different proporUoBS, and that 
it may contain the same quantity of oxygen as the base, or 
twipe or three times as much. But we must only regard 
those compounds as definite, which cap, with certainty, be ob* . 
tained in ^ separate state ; and as this has not been done with 
TQ^jpect to those desciibed by Berzelius, the distinction which 
h^ has drawn does not appear admissible, The last of thesa 
combinations, in which the acid contains three times more oxy- 
gen than, the base, would obviously be acid, and hitherto it 
h^ not becQ obtained. 



Aet. XXIV On the Effisets qf Time m Mod^fhig Anam^ 

hus Caaea qf Vision wiih regard to Colours. By Gborgb 
I^AftvsY, F.ILS. Lond. and Edin/, F. G. 8, 8fc. In a 
Letter to die Enixoa, * 

Mr DsAR Sir, 

In the Seventh Number of your valuable Journal^ you have 
^ven an interesting abstract of several anomalous cases of 
vision, with respect to colours ; and it has occurred to me, 
from reflecting on the case which I laid before the Royal So- 
ciety of Edinburgh, and which is shortly to be published ia 
the Transactions of that learned Body, that time may possi- 
bly produce some modifications in those peculiar conditions of 
the iretina, by which some individuals are prevented from at- 
taining correct perceptions of colour. 

With respect to that general decay of vision, which iime^ 
commonly produces in eyes, in every respect perfectly! or- 
ganized, it may be remarked, that those perceptions of colpur, 
which are active and perfect in youth, are commonly preserv- 
ed through life, with ho other change than that general dimi- 
nution of their vividness and intensity which the natural de- 
cay of the energies of the retina may be supposed to produce. 
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But we are by no means certain, that Ume produces in eyes, 
imperfectly ooostituted in those interesting relations, cmah- 
gous changes ; whether age, in depriving them of the enjoy- 
ment of the minuter impressions of light, contributes to alter 
.mr modify their perceptions <^ colour, in any other way than 
a general diminution ci its brilliance and power. This, it 
may be said, can only be determined by correct observations, 
-made at. different periods of life; and perhaps Mr Daltonis 
the oidy philosopher capable of affording any experimental 
infcNrmatMm on the subject ; since, in early life, he examined 
particularly into the peculiarities attendant on his own re- 
.markaUe perceptions of colour, and,- no doubt, has continued 
to observe, with that cool and discriminating attention for 
. whidi be is so remarkable, whatever changes may have taken 
place in his vision,, during his useful and brilliant career. 

\n the case recorded in the Transactions of the Royai 
Sosieijf sf.EdMua^i the. subject of it is not aware of fa&s 
pieiOQt peroeptiima of colour difiBring in any material de- 
.grce from- time which ebaracterised his yeariy youth ; but 
tins may possibly have arisen from his b»ng unaccustomed to 
habits of philosophical observation, and that refined and deli- 
cate tact by which so many beautiful and interesting truths 
are discovered. It may not be impossible,, however, in the 
.instance of the young man alluded to by the writer of the urw 
tide ia question, to discover, by analogous observations and 
experiments performed at distant intervals of years,- whetho^ 
his perceptions of colour undergo any peculiar change^ Tim» 
is an element too often neglected in our philosophical: inveslU 
gations; and we are apt sometimes to abandon an. inquiry 
when the materials for its prosecution are only |o. be obtc^ned 
by observations made at distant intervals of lU[e%. 

I remain, my Deai: Sir^ 

Youra. very faithfujly,. 

TPlymouth, May \st 1826. Geobge Hakvey. 
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Aet. XXV.-«-Q» the Mec^oeal Deo&mpcmMan ^gf^iMm^^ 

By M. GAY^XfBBASC,^ 

We mre indel^ed to Bertboltet for ^ihe iqipovtaDt lawytthai 
substances wbcMpe properties aye analc^gans efentually diiflaoe 
one another from their oomfatnations, and that the pruK^qial 
causes wUeh linut the seperatiaB are veJatUity and inadkiU* 
lity. Bertfaollet did not periiiqps develope Ae eqnaoquentat 
of this law sufficiently ; but it is easy to fonoset! then in each 
partieular case. 

' When two acids aet on the same base, rand the whole tol 
mains in solution, the baae is divided ihcftween them, not ao- 
oording to their ponderable quantity, but to the number of 
their atcms, and it does not appear that its affinity for each 
acid has much influence over the phenomenon. It is suffi- 
cieiM;, in order that the base diould be divided between tbeaa, 
that the asids, whatever may be the dtflfenenee in tl^ir loriot^ 
lity .or ;SQlubiIity, should remaia in solution ; for, .in that eas^ 
)they ouf^t ta act las if they possessed those pr^ierties in die 
.fWPe degree. 

.Conpeive, for example, that an excess of nitric acid is ad- 
/d^d to the chloruiet of sodium; there will be both bydro- 
f^lii^c acid and chlorine in the mixture, and, 0a theapplica- 
tipn of heat, the chloruret will be soon changed into nitraite 
, pf soda. On reverung the experiment, that is, in treating ni- 
trate of soda by an expess of muriatic acid, it will be convert- 
fd iuto chloride of (sodium. Thoise veciprooal decompositions 
, ^e very ea^y, apd, by converting two nitrates into chloruret% 
we mi^y determine the proportion in which they were mixed : 
all that is necessary is to know the weight of the two nitrates, 
and the two chlorurets, and the atomic weight of each salt. 
All chlorurets are not decomposed by nitric acid with the 
same facility ; that of silver, which is completely insoluble in 
water and acids, is not attaclced by it, and that of calcium is 
acted on with more difficulty than those of potassium or sodium. 
But it must also be remarked, that we compare at present 

• Translated from the Amales de Chimie et de Physique, vol. xxx. 
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ooinpaofids («hlomBiii asd nitrates) whidi are not afialo«> 
gous, and the law, to which we haye alluded, cannot apply 
ta theHi, rao^ by rigfffding thein wiAout distinction, 
wMle iAt soltilioiii^ eiAer as chloriniets ochydfoehlorates, whidi 
itf^not fthvaays xhm tsiAse. 

'Sulpbisrie inid, elr* th^ comnion temperature separates in 
j)fiiit"rtle boracir ibad- arsenic aeids fhan their combinations; 
but, at a high temperature, on the contrary, it is sepaivted by 
those aeids. 

' The nitric and hydrochloric acids decompose the fluorurets ; 
and, in its iuni^ ths hydrofluoric abid deccmiposes the nitrates 
aoA the dlloruret& 

' The aeetie add decomposes sev^al chWurets, and recipro«> 
caMy die hydrdcMoric acid decolnposes the estates. Many 
oth<$r regetAh acids^ and particulariy the iactic add, give rise 
te aaafagous phenomena. 

'flraites that dissolve in water, and which escape from it iti a 
vacuum, are all separated from that liquid by wiotber gafl^ 
when passed through it in excess. 

A number of similar facts might be adduced, but it will 
suffice to m^ntipn the decomposition of the hydro^ulphates by 
carbonic acidi and that of the carbonates by the hydro- 
sulphuric add, on which M. Henry junior has made a very 
long investigation, to determine facts which might have been 
easily foreseen by reasoning upon the laws estabHshed by Ber-. 
thollet 

The bicarbonate of potash, for example, exposed in solu- 
tion to the air, loses a portion of its acid, and acquires the 
property of predpitatbg the sulphate of magnesia. If a 
stream of hydrosulphuric acid gas be passed through it, 
whose add properties i^e known to be nearly the same as 
those of ca^nic add, a portion of carbonic add will ne- 
cessarily become fifee; and as it will be removed at the 
same time by the stream of hydrosulphuric gas, the bicar- 
bmate will be always exposed to the same causes of decompo- 
ddon^ and will by degrees be completdy decomposed. 

In like maimer, oa passing a stream of carbonic acid into a 
biJiydsosuIphate, partbl decoodpod^on of that salt will en- 
stte, aiid the hjrdcosulphuric add gas^ so separated, bdng car- 
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ri^ dF by the cal*bonie acid, the decompcwkioii of ^i»kjiso~^ 
sulphate will at last be complete. 

It is necessary to obiBerre that these deoompofiitiQiis re^ 
quire a much greater quantity of acid 4liaii)is sufficaent'ta sa- 
' turate the base ; for the acid, separated foam the base, ott 
only be removed from the 'solution by means of a great ex«- 
ceiss of the acid which takes its place, accotding to die tbeorjr 
of vapours. 

It should also be remarked that, if the carbonate and 
hydrosuI{^ate were not in the state of bi-salts, they would Oflit 
begin to part with their add till after having been;bioiigihtito 
that state. M. Henry has observed that theinsoluUe cai^ 
bonates experience only a very partial decomposttionby the 
action of hydrodulphuric acid, and it is easy to ooiiceive it ; 
but it is not easy to cokieetve that the carbonates, according 
to the same observer, should be decomposed with greater dif- 
ficulty by the hydrosulphuric add, than the hydroaulpfaates 
by the carbonic acid. 



Abt. XXYt.^^Ori an eoutrtmely Cheap and DeUtate Hydro* 
static BaUmcb. By William Ritchie, A. M., Rector 6f 
Tain Academy. Communicated by the Author. 

Havikc^ been engaged in determining the ratio between die 
wdghts and measures used in the counties of Ross : and . 
Sutherland, and the new imperial standard, and not having 
in my possession a balance of sufficient 'Strength and delicacy, 
I fell upon the following simple contrivance, which answecad 
as well as the finest hydrostatic balance. A balance of;,ex^ 
treme delicacy and accuracy, adapted to philosophical expen- 
ments, generally costs fifteen, twenty, ex even thirty guineas. 
The expence attending the prosecudon- of physical, sdenee is . 
thus beyond the abilities of those who are best fitted for such 
inquiries. The person who, by simple contrivances, will di- 
minish the expence of such essential parts of philosopIuGal ap- 
paratus^ will therefore ebnfer an important benefit on the 
young inquirer. HVith' this vi^w, I shall, throagh the bku 
diuni otxYniJcmmcHj ptesent die public with the description 
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of itf" iMdiiioe^ 'whieh. may' lie made' fbr a few «hilliitg8) and 
wUldi will answer all the purposes of philosophical inrestiga- 
mtiv as well 88 the finest hypostatic balance in existence. 

Let A slender beam of wood be procured, about eighteen 
wehev'or two feet laag^ and tapering a little from the middle 
to eiadii end. Let a fulcrum of tempered steel, resembling 
thir bkde of a penJcnife, be' made to pass through the middle 
<^'die beam a little above the centre of gravi^. Similar 
steel blades are also made to pass through the ends of the 
beam for suspending the scales. The fulcrum rests ou two 
small portions of thermometer tube, fixed horizontally on the 
upright support EF, Plate I, Fig. 8. The support has a 
slit pasnng along the middle, to allow the needle EF to play 
freely between the mdes. A small scale made of card» and 
divided into any number <^ equal parts, is plac^ at F, for 
the purpose of ascertaining' the point at which the needle re- 
mains stationary. This bahmce possesses extreme delicacy. 
It may even be made more sensible than that belonging to 
the Royal Society of London. 

I have said nothing of the perfect equality of the two ends, 
as this condition is not at all necessary to the accuracy of the 
balance, according to the method of double weighing. 

To ascertain the weight of any body W, place it in one of 
the scales, and bring the needle to any point; -by means of 
«nsil shot placed in the other scale. Observe the point op- 
pEMHte to which the needle rests; or the middle between its ex- 
treme points of oscillation ; remove the weight W, and put 
into the scale as many known weights as will bring the needle 
to the same division as before : these weights will evidently be 
equal to the weight of the body W, whether the arms of the 
ba^uice be equal or not. 

Fcxr diifi rimple and accurate method, we are indebted to 
the sagacity of Bcnrda. It is generally employed by the con- 
tinental philosophers, and^ though somewhat more tedious, is 
obviously more accurate than the common method. /I^his 
method is so simple and obvious, that we are surprised it was 
not discovered as soon as the balance itself was known; yet, 
as the celebrated Biot justly remiurks, philosopher^ knew the' 
metions of the heavenly bodiesi ^nd had actually ascertamed 
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the dinumwons of the eaitii, before they knew thc^stetbod of 
accuiately detefminuig t^e weight <tf a body* The <ivMe 
passage is very interesUng : ^^ Lorsqu'on i^nteypiitt.ett Sranoe^ 
k detennfaiadoii des gnuida uaiu^ de fields ^t dei siefia'ea, 
on eoonaissfut parfaitement le ooiiifr da eiel et le» inQuvenitas 
4e8 Qistres; on savait txes^bienioeeiiier lee diin€lWHoiiii:de<U 
terre; mais on ne savait pas detenni&er esaetemenl.le |Kiide 
d'ua corps, et il fallut que Bordit invefttfit la m^ode des 
doubles pesdes poor y soppl^.^ 



A&T. XXVIL^Note amcerrwng the Pre^imf^ tfJMffdtom 
PertvlphaU of Iron in the residue qf the eoneetUtradion ^ 
Sylphuric Acid. By MM. BussY.and Liscanit* * 

Ik conoentrating tlie sulphuric acid (tf commoreey pnepafod 
in the usual way by the combustion of sulphur and nitEate^of 
potash, a white powder is gradually depositedy which the acid, 
in its more diluted state, had held in scdution. The dfefxmt 
has been hitherto regarded as a sulphate of lead ; but, on ex- 
lunining it chemically, MM. Bussy and Leca&u discovered that 
it was a sul{Aate of the peroxide of iron, mixed oocasionaUy 
with a small quantity of silver. 

This observation led them to examine the action of stroag 
sulphuric acid upon the salts of ir<m. When the crystaUia- 
ed protosulphate of iron (green vitriol) is put into the aeid^ 
it quickly loses its green colour and bsdomes white, in coii- 
jsequence of being deprived of its wat^ of crystallization by 
the concentrated acid. A part of the anhydrous salt aub- 
sides as a white powder to the bottom ; but one portion oCit 
is at the same time dissolved by the stiong am^ iommg a 
,beautiful rose-coloured solution, which passes into purple as 
more, of the salt is dissolved. The gieen ptK^osulpbate of 
iron^ previously deprived of its water of ccyMaUiiWtiMi^ acts 
in the same mann^. 

The colour of the solytion nay. be desttoyad in two wajr* 
The first is by adding watetf to a mrtmn atfiaU when the 

* Abstract from the Annates dt CMmie, vol. xxx. 
11 
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roBe-odour gradually weakens, and at last disappears entirely^ 
tbe.)ifad btvipg^att tlie.pEopeBlieft of adHuted soliition of 
Aeiprotofltttphatu #f inon. The second nwthod is bgr ondiz- 
inutile haa to. a. mftxiimna This is nost cowfmeathf done 
bj^ li Htda peroxide of manganese, or of lead^ or, still moro ra- 
pidly^ bjt nitsic aeicL A high temperatore answen tlie> same 
purpose ; for then the protoxide of iron decomposes m porUon 
of sulphuric acid, and is. converted into the peroxide. 

Hiese faete aecount very satisfiietorily for the deposition 
of the snlpbate of the peroxide of iron in the concentrated sul- 
plfturie acid. . The sulphur employed in the manufactory of 
the>aoid commonty ccmtaitifr some solphuret of iron, which is 
comiertedrinto a sulphate during the combostioii of the sul- 
phur, and mechnucally- carried c^ by the rapid ascent of the 
gaseous products. The sulphate of iron is held in solution 
9» long B» the acid is weak ; but when the acid is concentrat- 
ed- hy boiling, the iron, if at first iu the form of protoxide, is 
oxidised* to a maximum, and suhndes as a sulphate of the 
pevoxide. This depontion is quite free from the sulphate of 
lead as would be expected; fer the same coo<Htiott which 
causes the persulphate of iron to subside, tends to "preserve 
the sulphate of lead, which is always present in the common 
acid, in a state of solution. This salt is thrown down when 
the acid is diluted. 

M.M. Bussy and Lecanu obtained the persulphate of iron 
in a pure stale by diecanting off the supernatant liquid, and 
washtng^ away the altering sulphuric acid by means of al- 
cohol. It is composed according to their analysis of 

Peroxide of iron - • - 40 

Sniph^cacid . - 60 

which is therefore the common persulphate of iron, — the per- 
sesquisulphate of Thomson, which contains one equivalent of 
the oxide to one and a half of the acid. It is remarkable 
that this salt acquires such a great degree of cohesion by long 
, contact with boOing sulphuric add as to be dissolved, with 
difftculty by water or alcohol, though, when prepared in die 
usual wa{f, ith very soluble in both these liquids. 
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. FhM»m Mmermbj mik JddUkmid CHmervatitmB an Ae 
Nakms and PropertiM ofihemSubHances.f BjrI>An]> 
Bbxwstbr^ LL.D. F.ILS. LondU Se& B.S.i£din.^tMd 

. GonreBpoiidiiig Member of Ae Aoadenqr of SdenoeB 4lf 
Paris. 

Ik a former paper, on the Two New^ Fiuiik ipmioferafe, I 

.have gkj&i t)^,iiid^ pf refraction ^ the i|K)«t^expiin8ib]e jof 

l)ie two, a3 it exia^ in the cavities, of Ampthy9t ; but.a^ I had 

not then^aseertained the refractive power of jthe saqpnd .ftiiid, 

.aad as the principal j^enomena of the two: Quids weoe ob- 

. /served in topaz, it became desirable to havfs an ajfpipsKoiU^e 

measure of the refractive power <^ both of. tb^m, as^tbey:^- 

bt in that mineral. As the fluid in Amethyst hi4 never^ been 

examined out of the cavity, its identity with fi^9t 'm tqpae. wan 

inferred solely from the equality of their; exp^sion by h^ai, 

so that the determination of the refractive power of the latter 

.w;^ necessary to establish eiiber a diffcireii^e.b^ween these 

two substances, or their perfect identity. 

In the repetition of the experiments described in . that 
paper, I succeeded in finding a cavity, whose sbapp and ffc- 
tuation in the crystal enabled me to obtain an accurate mear 
sure of the refractive power of the two fluids. 

This cavity consisted of a vacuity, of a large portion of tbe 
highly expansible fluid, and of a considerable quantity of the 
second fluid, which sufiered almost no change by beat. The 
rituation of this cavity in the specimen is shown in Plate III. 
Fig. 1, where C is a section of the cavity, perpendicular to its 
length, and inclined to the parallel cleavage planes £F, 6H 
of the topaz. , . 

In a room where the temperature was about 60* of Fahren- 
heit, I fixed this specimen upon a goniometer, and I mea^ 
sured the angle of incidence at the surface EF, when the 
lifrht of a candle RD, incident on the vacuity, began to suffer 

* This ^per is an kbstract of the (»igmsl one, which will appear in 
vol. X. part 8, of the Edinburgh Transactions. 

4 
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total reflection.. This angle mm 38<» 40/. . Fiom the index oC 
the ofdinarj refiractioii of tcqpas, wUeh is 1.6B0, 1 computed 
the angle of refraction CDB to be 522^ 42'^ and the m^ of 
total reflection DCP to be 37" 88' 85''. Hence the angle 
ADC was er 18' ; the angle ACD 52^ ith^ and DAC, the 
inclination of the face of the cavity to the refracting surface 
£F, was therefore 60* 21 . 

Calling Of the inclination of AB to EF, or DAC and p the 
angle ot refraction CDB, ^e shall have iK = .diL total reflection 
4- f . For, in the similar triangles ADB, CFB right-angled 
at D and C, we have CAD = CPB. But CFB = DPQ = 
CDB 4- DCP, that is, or = .^ Total Reflection + p. 

The goniometer remaining steady in its place, the divided 
circle and the crystal were turned' round, till the same ray 
RD began to sufPer total reflection from the refracting surface 
of the expansible fluid and the topaz ; and the new angle of 
incidence KDR^ at which this took place, was found to be 
SI0^ SO'. The goniometer being turned still farther, the same 
ray suffered total reflection, from the separating surface of the 
second fluid MM and the topaz, when the angle of incidence 
KD was ir 5^. 

Now, if ffi is the index of refraction of any substance, the 
mne of the angle at which light incident on its second surface 

suffers total reflection, will be — , and if any fluid is in con- 

tact with that surface, the dne of the angle of total reflection 

will be 

Hence, 

m'7=:m X Sin. Angle of Total Reflection. 
Calling d the angle of incidence, 9, p' the angles of refrac- 
tion, m nVf m*" the, indices of refraction for topaz, the expan* 

sive fluid and the second fluid ; then we have sin f :=: ■* ; 

m 

f^^xzsi Angle of Total Reflection, and 

m' = m X Sin (9' — x) 



will be — , the index of refraction of the fluid beinir m', 

m ^ 
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Btenee we have the Indices ^ reftactmi as fblloWfr: 

w»" = 1.2948 sefcoilJ fluid. 

nr =• 1.1311 expahsiblfe rfnid 

"" The following iPable win isiibw the relations of the indices 

of refraction of these ivr& hew substances to those of other 

bodies which I have found to possess a refractive power lower 

than^ater: 

TABLE qf Refractive Powers hwer than Water, 

Water - - • ' -> iMSdS 

CyBnogeii rendered fluid by presBure, - l.ai« 
I«e, - . - ... 14085 

Second new Jhiind, in topaz^in a c&vit;^ wbidi 
is filled by the other new fluids at the tem- 
perature of 83% - - - 1.9946 
Newjhiid in amethyst, wMeb fills the cavky 

«tatmpei«Ciire«^88)f^ofMin^mty IStM 

TaWsheer, wbitisb, inm NagfMxr^ - iJ825 

Tabasheer, transparent^ from Nagpore, - 1.1503 
Do. do. another specimen^ - - 1.1454 

New eoepansihle fluid in topaz, in the same ca- 
irky as the seeond fluids whose ind^x of re-> 
iNotMniagiiijeii.abover «• . t I'.lBil, 

Transparent tabasheer from Vellore> of a yel- 
lowish tint^ - - - 1.1111 
Ether expanded into nearly thrice its original 
bulk, - * * - 1.057 



Additional Observations on the New Fluids in Minerals. 

Several distinguished foreignent, and others who have taken 
an interest in this subject, have experienced great dtflScuIty in 
obtaining specimens of minerals containing the fluid cavities. 
This difficulty has no doubt arisen from their examining the 
weH crystallized specimens which are generally foimd in the 
cabinets of mineralogists. If they had broken up with the 
hammer only a few of the routed <» imperfectly crystallized 
white topazes from Bniadl or N^^HoUand^they could scarce- 
ly have failed to discover, with the compound microscope, in- 
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mmiemUe eainftias fitted jfar die fntfi^fm oC dbicnnrtioii. 
After a Iktk pradioe ia ifilitliBg mad ftwffomg the apeci- 
mens, the patient, observer will experieDCBiia diffionlty m <fe- 
iwling eayitiea«f emerj meiety of form, and ia diworenng 
(he fluid at ii flows from th« apeaed cavities over the pUaca 
of ijieKnge, Mr SandersoD) kpidary in Ediiibiii|[ls has ob- 
tained some of the finest speeioKos of these new fluids ; aad 
hf cutting and poUshing the topazes which eontata them, he 
has been endbled to show most of the][^ncmeBa to tboas who 
are iitf erested in surii pursufts. 

1. On the Number and Arrangement tfthe Ftmd Cavities. 

In a fonaer pap^, I had occasion to meatioo, that, in a 
specimen of cjnnophane about one-seventh of an inch aqoare, 
I counted 30,000 cavities. Akhough this statement oocasioa- 
ed great surprise, jet.it wae too feeble to convey aay idea of 
their a/umber. So laoMite aire theiBie: cavities^ that ihe highest 
joifignifyi^g poiRers are often aeoeasavy to render them visihle; 
and we might as well attempt to number the grains of saad 
oa the eeMhore^ as to couat these fluid cavities vrhexi tb^ 
appear in this minute states 

The strata in which these cavities are arranged, are not so 
closely related to the primary and seeoadary planes of the 
crystals, as I formerly supposed. I have found them in al- 
most every possible direction, and intersecting one another at 
angles, which cannot be referred to any of the ciystalline 
forms of the min^al. In a specimen of quart2 observed by 
Mr SomerviUe, and now in the possession of Mr Sivrigbt, 
they are arranged in hollow groupes, somewhat like the ce)]^ 
of a honeycomb ; and, when they are view^ by reflected lights 
the corresponding faces of the cavities are seen to be parallel 
though the cavities have every possible variety of position 
with respect to each other. In other specimens, they form 
pbiaes of variable cuwature, and sometimes curved surfaces 
of contrary flexvre ; and in one specimen, belonging to Mr 
Sivright, the loa^tudinal cavities are grouped and iafleetedj 
so as to resemble a curled lock of the finest hair. In a spec!* 
jnen of blue topas from Brazil, belonging to Mr Spaden^ hi- 
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fiiS^irf.in 'B^&ohwej^.iia^ four strata-of 

caYxdes neariy pnndlel to eaeh* other, andiiitbeitliitfkiiesi of 
one-eighlii of an hiek. x . ^ . . , . i 

In the distributbn of most of these gn>upe6,vjiecident<^«ieenis 
to have had the principal share ; but dierearex^deitahi modes 
ef distribution that appear to be the result of some general prin- 
dple;- In a spedmen, for example, belonging to Mr Sander- 
son^ an immense number of cavities are arranged in rectilineal 
'gnnqies, radiating from a centre. Bach lec^neal group con- 
sists of tzpoj or in some places .iJlf«e^ rows of cavities^ and. se- 
veral of the radiations are bent from their original direction. 
The spaces between each pair of rows are filled with curiously 
branching cavities, some of which are half an inch long ; bM 
the remarkable fa»ct is/ that Uiese baviti^ are conneielMi with 
numerous-slender branches, many of which duamuiiieate^with 
a*ttttgie^ cavity in the nearest ^ rectilineal r«yw ai the rauUiilioiis 
between' which' the Idnjgcavities^ are* placed. ■■ ^ /- >u 

In all th€i cavities <of« tMs reaMrkdblb specinien "ca^ble^bf 
iieing examined, tberef ave:feuad both tjie ne^ fltiidii #athr»tfae 
eseeptionof a lo^g branching .'cavity, fn>tn' which they %ii«l 
escaped, in consequence of the end beings cut by the* laptdaipy. 
The dense fluid always occupies the fllamentom li^andHli. '* 
' ^ The pkme in which these cavities lie is perfectly flat, and i» 
mariy perpendicular to the- axis of the prism. 

5. On the Form of the Cavities containing the New Fluids. 

/In a specimai of topas belonging to Mr Sandenon; and 
which is one of the most valuable that I have, seen, each cavi-^ 
;ty consists of a variety of carities of diflferent lengths- and 
Mes, bounded by> parallel lines, aud communioating by nar- 
row channels, which almost escape the cognizance of the mi- 
orofitope. In these cavities, the two new fluids are rarranged 
in the most remarkable manner, the dense fluid occupying ail 
the .necks., and angles, and narrow channels, while .the expan- 
sible one is left in the open and less capillary spaces. When: 
the heat of the hand 'is applied to the spectmen, the. fluids in 
the cavities are all set in motion. The dense fluid quks, its 
comers, and assumes new localities ; and the diflerent pcnrtions 
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of: tibe.fixpiiwiU6^flui4«itlMis unite ia^ os^^ at^subdividHl 
by the interposition of some portion of the drase fttid, which 
has be^i espeUed firom its primitive situalion, and dravn iato 
it&^ neir ptoeitmi by oapiUify actim- Wbtn the spednen 
00(^8^ the two fluids quit tb^ new positiDn ; and, as if 'they 
were eifedowed with vitality, they invariably zesume the same 
peeitioiis which thc^ oceupied at the oommeneement of the ei^ 
p^iiinent. 

Another form of tbe cavities^ still. mora remarkable, oconise 
in a wry 'fine .spefsimen bdobging to^Mr Sivright. * These 
cavities resemble a number: of patalld cfj^Unders^ as sbowniat 
AB/in.Fig..%; bu^o^ingvtorscHne cause whidb itisidmcult 
tQ ccHijectur^,- a number .of ^Km^Jbavebeea . afieKwarda tunnel 
a^ide ^towards C, so as to be op^ at^ooe of/. their extremities. 
Fnonp; these, extremities, whidi tenmnate in die surface ACB^ 
tbe/fluids have made their, escape, and have left the interior of 
the cavities lined with ablackand transpsnmt powdety'rondue, 
nrhiph always, remains after their evaparatioft* > When the cs* 
vities:thus.infleeted and deprived of their fluids: are aubndtted 
to the nncroscope, they exhibit the most extmordinary dupes, 
soHte of which are represented in Figs. 3, 4, 5. They have 
the appearance of; having been formed byia tuihaii^ lathe; 
an^.such isithe. symmetry and beauty of Uieir outliae^ that it 
is not easy to cbnoeive that they are the result of any mecha^ 
nictil cause. One of these cavities, which is unconnected with 
the rest, resembles a finely ornamented, sceptre, as shown in 
Fig. 3 ; but what is more remarkable, the different parts of 
tbi^ figure liein difierent planes, so that,, when it is seen in a di* 
rection at right angles to that of symmetry, it appears merely 
a number of diigointed lines, as in Fig. 6. 

The inflection. of the cavities AB into the directions 6C, 
&c. Fig* S, and the discharge of their fluid contents at the 
surface ACB, could only have taken place when the ^ole 
mass ACB, though crystallized, had not attained its perma* 
tt^it induration; This opinion derives great support from 
the fiict, that the lines bC are perpendicalar to die axes of 
the prism, and consequently lie in the planes of most eminent* 
dearage. The direction, therefore, in which the fluids were 
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dbdisr^ was thai ofkM <y«iiiemNitf^«i^ Hisok whkk waif^i 
fafiTip beai etpected. 

Itt the vpecbnen now under bomdttatiiHi, tiiisie n a stm- 
tam cf fluid oaviMs, compclp^d of a gtieai; Hiinffaef ntf pKmllel 
raws of caTitieB, and remarkable for their symsea^tty. Oneci 
these rows is somewhat like AB^ Fig. 7. If we now soppose 
that when diis spedonen had not acqmi^ its pemianeiit 
state of induration, the fluids in its cavities were expanded by 
a conriderable heat, the fluid in one cavity wooM force itself 
into the adjaoent ones, so tliat the row of oivities AB woold 
fonn one cavity, somewhat Uke duit &i Fig. 5; If the cavi- 
des lay in diflioCTt planei^ as shown in lig^ 4, then Ae ek« 
pbud^ fluid would descend tf the one iibmediatdy bel0# it, 
and connect the whole together as iii Fig. S.^ We do not 
mean to say, that the cavities 0C in Figi 7, were actually 
formed in this manner, because this is i*endered improbafafe 
by their connection with the rectilineal ones AB, but merely 
to explain how cavkies having the fbrtns tdiowti in Figs. S, 4, 
5, may have their origin from the union of a great nunibeir bf 
camties ammged as in Fig« 7- 

' When the cavities are regulariy crystallkied, the h(»nolo- 
gous sides of the hollow crystals are paraBer>uy eue anoidier, 
and attso to those of the pfrimitive Or seodDdafy-form wiiibh- 
they resemble. In some vc^y curioM» but ai&or|dtioiis sped- 
mens of quarts from Braasil^ belonging to Mi^ 'Spadi^y the* 
bellow crystals t^hainate in i^x-sided pyranuds, fxUhJlat Jum^ 
mkSf and the axes of these pyramids is parallel to the axis- c^ 
the system of polarised rings, imd eonsequ^tly to the a:xis of^ 
the crystal. 

a On l*r CottdiH&n qfOkeFhMhwUhin tke €mme4. 

. The phenomena of the expansible fluid have beeit so ful- 
ly described in my former paper, that I h^ve.raly a lbw;ob« 
servations to add upon this part of the subject In some sp^-^ 
bimens of quartz, the expansible fluid seems t9 exert a very 
considerable elastic fbrc^, even at the ordinary temperatore of 
the atmosphere) and when a sHght degree of heat is applie4i:it 
someUmes has sufiicient force to burst the specimen. A very 
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^ 
i^eooavkftble p93^ of this kind happened to a $op of Mr Sander- 
^ofij who put.pne of the Quebec crystals.. of quartz into his 
jmputh. £y^|i wixh thb si^dll ^q^sion of heat the specimen 
huKgt wth great forqe, and cut' his mouth. The fluid which 
;^Kas discharged bad a very disagi-eeable taste. 

In the^various cavities .described in my former paper^ the 
.whole of the. expansii^e. fluid, when exposed to beat, was ^ 
jthfiT driyeb into. vapour,* or retained its fluidity after it had 
'filled the vacuity. Since that .paper was. published, however, 
I ibave. discovered cavities in which, after the application of 
beat, .there may be said ,to be three d^ererU ^ubstances^ y\z. 
.1. Xhe expansible, fluid in a. state of fluidity ; S. Tbe dense 
fluid; and, 3. The vapour. of the expansible fluid. This cu- 
.rious.faet.wilLbe. understood, from Fig. 8y which repesents a 
cavity, in a specimen belonging to Mr Spaden. The cavity is 
^fne-tweifth o( an ipcb long. The expansible fluid is locked 
^:N N and N' N', where there are large vacuities V, V, and 
there is a globular portion of it at n^ without a vacuity. 
When heat is applied^ the fluid at N N and N^ N' quickly 
goes off into vapour ; the portion at n expimds into an ellipti- 
cal globule, but its force is not sufficient to displace the mass 
of the secondt fluid between n and N, and n and N'; and be- 
ing kept in equilibrio by tbe opposite and nearly equal expan- 
sive forces of the vapour in N N, and N^N', it consequently 
remains fluid at n. In a plate of topaz shown to me by Mr 
Sivright, where the ..expansible fluid consists of two portions 
floating in a large quantity of the dense fluid, one of the por* 
lions is a spherical drop which expands with heat, and^conr 
tvacts with cold, exhibiting by transmitted light an effecf simi- 
lar to the opening and shutting of the pupil. 

In reexamining the phenomena of the seccmd or denser 
flbuid, several very curious facts have come under my notice. 

I had previously shown, tliat, when several cavities conoh 
joi^mcated with each other, tbe narrow necks, or lines which 
joined them, were filled with the dense fluid, which shifted its 

• One of tl^e largest yapo^ir cavities that I have seen is owiwelfth of 
ip ipch every wa^^ It is less than half full of flidd^ and hence it is 
driven into vapour by heat. During the precipitation of th« vapour it 
iMiMinea perfectly o|il(que. 

VOL. V. NO. I. JULY 1826. I 
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position when the equilibrium of the adjaeent portions wa^ 
destroyed by heat. The/ particles of the dense fluid have a 
very powerful attraction for themseltesi like those of waLtar> 
and they are also powerfully attracted by the mineral which 
contains it. The particles o^ the expannble fltiid have, on 
the contrary, a very slight attraction for one another, and al- 
-80 for the mineral which incloses them: Hence it fcdlows, 
that, as the two fluids never in the slightest degree mix 
with one another, the dense fluid is either attracted to the 
angles of angular cavities^ or occupies the bottom of round 
dnes, or fills the narrow necks or channels by. vrfaich two or 
more cavities communicate with one another. The expan- 
sible fluid, on the other hand, occupies all the wide parts of 
the cavities, and in those which are deep and round it lies 
above the dense fluid. 

If we now apply heat to a single deep cavity containing 
both fluids, the elastic force exerted by the expansible one, 
after its vacuity is filled up, will modify the form of the dense 
fluid, pressing it out of some corners and into others, till the 
elastic force of the one is in equilibrium with the capillary at- 
traction of the other. 

But if tl^ere are two cavities, A, B, communicating with 
each other, as in Fig. 9, where the. dotted part represents the 
expansible fluid, then the dense fluid will be found in the 
neck at m, ?», and at the angles o,/7, r, a. Let us now sup- 
pose that there is a vacuity V only in the smaller cavity B, 
and that heat is applied to the specimen. It is obvious that 
the greater expansion of the expansible fluid in A, which has no 
vacuity to fill, will force the dense fluid m n towards V, where 
it will take up a new position about bmc when the expan- 
rive forces are in cequilibrio. But if the cavity A is very 
large compared with B, the fluid m n will be driven out of 
the neck b n, and will find its way to some of the comers o, 
CM* p, from which, upon cooling, it will again return to its po^ 
Bidonmn. 

Let us now suppose that the cavity A communicates with 
other cavities which expand slowly into it, while it is expand- 
ing into B ; then, at every expansion of A, the ^ense, fluid 
m n will be driven to a side, but it will immediately, return. 
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opemhg and shutting like a valre. This effect is finely exhi- 
bited in a cavity of a specimen belonging to Mr Sanderson, 
represented in Pig. 10 by A B C D E. In Ordinary tempe- 
mtures, about 46% there is a vacuity of the size V, in the ex- 
pansible or dotted fluid, and the dense, or shaded fluid, occQ- 
jries the necks h c^de^ DE, and also the extremity F. By ap- 
plying the heat of the hand to the specimen, the expanding fluid 
in the branches V C, V D, finds space for itself, by filling up 
the Vacuity, but as there are no vacuities in the portions of ex- 
panding fluid at A B, B, and E F, they must necessarily force 
out the dense fluid which confines them. The dense fluid in 
the neck E D, is thus made to appear at D, and the whole of 
the dense fluid at 6 c is driven off to d e, till, accumulating 
there, it is drawn by attraction to the nearest fleck, mnop. 
Here it first lines the circumference of the hollow neck, from 
its powerful attraction for topaz ; and, as the lining becomes 
thicker, it appears as a slight elevatidn between o and p, and 
between m and n. These' elevations increase till they leap to- 
' gether by their mutual attraction, and form a column of the 
dense fluid m np o. The column b c o( dense fluid has now 
disappeared entirely, and the space A B C D is filled with 
the expanding fluid. The heat of the hand being continued, 
the expanding fluid A B forces itself through the Uttle cylin- 
der of dense fluid d e^ which resumes its place. the moment 
that a portion of the former has passed. But as the same 
heat has been expanding the fluid between n p and C, which 
pushes out part of the dense flgid at mnop^ this dense fluids 
and the surplus of what was displaced from h c, moves along 
the sides of the cavity till it occupies the portion q r, of the 
branch V D. Sometimes the dense fluid is entirely driven 
from mn'op, and part of it sent to the extremity C ; though, 
in general, a very small portion remains at the very neck m o. 
As the specimen cools, the dense fluid quits m o andg r, 
and is gradually transferred through the neck deto the neck 
be; every portion of it invariably resuming its primitive po- 
rtion. 

A curious modification of thete aetibns is seen in a cavity 
of the specimen shown in Fig. 11. The branch b V has id- 
ways a vacuity V, while the cavity A, connected with it by the 
filamentous channel o ft, has no vacuity. At the cHrdinary 
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teraperatuve, the dense fluid appears at u aiidiC» and •ligh% at 
and by filling the narrow channd o h By appljring keat, the 
expanding fluid in 6 V fills the vacuity V ; and, as the cavity 
Aaoc has no vacuity, a portion of its fluid is driven^tfarough 
the neck a b into & V in small globules ; but, owing to the 
narrowness of the neck at 6, the phenomena are not eadly* ob- 
served. Upon cooling, however, theretransfepenceofthefltnd 
that had passed from A to 6 V, is finely seen. The contrac- 
tion 'of the expanding fluid in A causes the dense fluid to ap- 
pear as at m n o, in Fig. 11) and, in a short time, the curved 
surface m n becomes more flat ; and, at last, a stratght line, 
as at m' n'. Fig. IS. This indicates a pressure along the ca- 
nal 1/ &ym the direction b^ (/, and a bubble of the expansible 
fluid instantly issues from </, as in Fig. 1^ and, passing 
through the dense fluid, joins the expansible fluid in A^ Af- 
ter three or four of these have passed, the equilibrium is re- 
stored. In this case, the capllary force exerted by the chan- 
nel & b' upon the dense fluid which it contains is too strong 
to permit the little globule of the expansible fluid in 6^ Y '^ to 
displace it, as in Fig. 10, so that it passes very slowly in se- 
parate globules. 

The fluid *odlveSy as they may with propriety be called, 
which thus separate the different branches of cavities, afford 
ground of curious speculation in reference to the functions of 
animal and vegetable bodies. In the larger organizations of 
ordinary animals, where gravity must in general overpower, 
or at least modify, the influence of capillary attraction, such 
<A mechanism is neither necessary nor appropriate.; but, in the 
lesser functions of the same animals, and iii almost all the mi- 
croscopic structures of the lower world, where the force of 
gravity is entirely subjected to the more powerful enei^ of 
•capillary forces, it is extremely probable that the meehaniam 
of immiscible fluids^ and fluid valves, is generally adopted. 
We must leave it, however, to the phyuologist to determine 
the truth of this supposition. 

4i. Onihe Condition of the Fluids when taken out of the 

CamtieSn 
I have already described so fiiUy in « former paper the 
angular movements into which the exfmnsible flvud is thrown • 
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whcsa it first jBows out of its cavity upon the siorfiice of tiie 
plate of topaz which contains it, that I have nothing to add 
upon this subject.* It did not then occur to me that these 
mdvements might be owing to electricity, till-I read an ac- 
count of the following experimait made both by Professor 
Ermah and Mr Herschel. When a globule of water, drop- 
ped on the surface of a flat dish of mercury, is brought into 
cMmection with the positive pole of a galvanic battery, wiule 
the mercury is connected with the negative pole, it instantly 
flattens and spreads to t^irice its diameter, regaining its former 
sphericity when the circuit is l»tiken. This extensiott and 
subsequent re^aggregatbn^ of the globule of water, is predse- 
ly tbe same effect as that exhibited by the drop of expanstUe 
flmd; and it is therefore very likely that the latter is owing 
to an electrical cause. In separating the particles of faodiefl^ 
electricity is always produced ; and in the cleavage of topaz 
and mica, even electric light is developed. But experilnents 
are still wanting to determine, whether, in the present case, 
the electricity is derived from thie separation of the cleavage 
planes, (nt from- the change of condition which the new fluid is 
undergoing during its rapid eTapcnration, and its partial cm- 
version into a powdery residue. 

5. On some Miscelkmeous Phenomena conneded wUk the Fat^ 
mation of Fluid Cavities, . 

In my former paper, I have described the phenomena o{ a 
single fluid in the cavities of various minerals and artificial 
crystals. Since that paper was written, I have seen many 
specimens of this kind ; but as the fluid has always^ when ex-> 
amined, been found to be water, such specimens possess no 
peculiar interest, unless their cavities are opened, in the man- 
ner first adopted by Sir Humphry Davy. One of. these spe- 
cimens, however, which was kindly sent to me for exami- 
nation by W. C. Trevelyan, Esq. is so peculiar as to deserve 
notice. In the drawing of it, in Fig; 18, which is of the 

• Some of the fluids in quarts seem to be entirely gtseoiu, while in 
flulfhste of barytes, it tppears to the mineral itself in a fluid 6tated*<->See 
p. 1S4| note, and note on p. 1S6. 



Digitized by 



Google 



184 Dr Brewster on the Refractive 'Powers^ and other 

real size, AB is a cavity in quartz, -which is tiled with a fiuid, 
excepting the vacuity a 6, which may be made to move to dif- 
ferent pai»ts of the cavity. The fluid does not expand per- 
ceptibly by heat» and is in all probability water. When Ab 
specimen is shaken, the fluid becomes turbid, and of a whitish 
colour, arising from a fine white sediment, which settles in the 
lower part of the cavity. 

In a specimen of quartz from Brazil, belonging to Mr Spa« ' 
den, there is a cavity with an air-bubble, about the tenth of an 
inch long. It is nearly one^third full of a white powder, con- 
sisting of crystalline particles, which, upon inverting the spct 
eimen, flow over the surface of the 2dr-bubble like sand in a 
sand-glass. In the specimens of quartz already mentioned in 
page 128^ as containing cavities with pyramidal summits, 
there is only one fluid, in which there is generally an air-bub- 
i>le. These cavities often contain opaque spherical balls about 
the p77th of an inch in diameter, which are distinctly move- 
able ; and in one cavity I have counted ten of these balls, seven 
of which roll about the cavity when the specimen is turned' 
round.* In a second specimen, spherical balls of the same 
kind are copiously disseminated in the quartz, and also in the 
cavities. In a third specimen, the balls occur near the sum- 
mits of the pyramidal cavities, some of them being within, and 
3ome of them without the cavity. 

In the crystallizations of ice, several phenomena occur, 
which are intimately connected with the preceding inquiry. 
When water is frozen in a glass vessel, the ice is often inter- 
sected with strata 'of cavities, which have the same general 
form and aspect as those in minerals. I have sometimes ob- 
served frozen drops of dew, containing a portion of water, 
which remained unfronsen even at low temperatures ; and I 
have recently had oci^sion to examine some crystallizations of 
fee, which presented the same fact, under -more curious cir- 
cumstances. ' ' 

* I have since opened several of these cavities hy the blow of a ham- 
mer. In a lecond or two the fluid was. eativelj gone, without leaving t 
trace of its existence hehind. The ^herieal baUawmauwd in tha cavilaes : 
They were not acted upon either by the muriatic or the sulphimc acids. 

- 4 
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, A very sharp frost occurred in Roxburghshire on the 
morning of the 8th October 1825, The gravel-walks in th^ 
garden were raised up about an inch above their natural levd 
by the .sudden congelation of the water in the earth mixed 
with gravel. All the elevated portions consisted of vertical 
prismatic crystals of ice of six-^ded prisms, with summits 
which seemed to be triedral. The leaves of plants, &c. were 
jcovered with granular crystals, which were in general six-sided 
tables. 

Upon examining, with a microscope, the prismatic crystals, 
aggregated in parallel directions, they presented some curious 
phenomena. They had numerous caviues of the most minute 
kind, arranged in rows parallel to the axis of the crystals, and 
at such equal distances as to resemble a series of mathemati- 
cally equidistant points. Some of the cavities were very long 
and flat,. and sometimes they were amorphous; but, in general, 
they contained wcUer and air. 

Upon submitting one of these cavities to a powerful micro- 
scope, it appeared, as shown in Fig. 14, where A B C is the 
piece of ice, having in it a long cavity m o, containing water 
and air/ The ice gradually dissolved ; and when the end no 
of the cavity mn was near the edge of the ice C B, the air, in 
a portion of it n o, detached itself, and went off atp, through 
the solid ice, the cavity closing up again at n. This phe- 
nomenon is analogous to the passage of the expansible fluid 
through topaz and quartz, which has been already described ; 
the air in the one case, and the fluid in the other, finding its 
way in the direction of easiest cleavage, and the fissure closing 
up again in the manner already mentioned in a preceding part 
of this paper. The singular fact, however, is, that the por- 
tion n o of the cavity quitted by the globule of air, was imme- 
diately filled up widi ice, and the cavity reduced to the di- 
mensions mn. 

As the formation of ice from water is in every respect analo- 
gous to the formation of crystals, from a substance rendered 
fluid by heat, the examination of its cavities is likely to throw 
some light upon their formation in mineral bodies.* 

* Since this paper was written, Mr William Nicol^ Lecturer on Natu- 
ral Aiiloaophy, has shown me a very remarkable specimen of Suiphate of 



Digitized by 



Google 



186 MrVFiAAetim tfk Gmposti^ 

In doficluding tlieise observations, P could' ha^e Wished to 
enter into some details respecting their geblogicar rdatibns'; 
but as these would lead us too far into the regions of sp^cula^ 
tion, I shall not enter upon them on the present occasion. It . 
may be proper, however,* to state, tlxAt the opinbn' which* I 
hazarded in a former paper, that the discovery of the two 
new fluids in minerals attached a new difficulty to the aque- 
ous hypothesis, Tias- been rendered more probable by everj^ 
subsequent inquiry ; and that I can see no way of account- 
ing for the phenomena, bnt by supposing that fhe cavities 
were formed by highly elastic substances, when the niineral 
itself had been either in a ^tate of fusion, or rendered soft 
by heat. 



Akt. XXIX. — On the Composition of the Native Phosphates 
' * and Arseniates of Lead, By F. Wohlee.*' 

Klapboth has given the analysis of four specimens o^ lead- 
spar, ih the third volume of his Contributions, the composi- 
tion of which h as follows : 

Barries, with fltiid cavities of the same general eharabt^V With those 
whioh I descrihod in my fanner paper^ but mach larger ihan any 
whi6h I had seen. Upon grinding down, on a dry atone^' one of the 
faces of this spedraen^ the largest cavity hurst^ and discharged its fluid 
contents through the fissure upon the ground surface of the specimen. 
The fluid lay in drops of difierent sizes along fhe line of the Hssure, and^ 
in this condition^ Mr Nicolput it into his cahinet. Upon looking at the 
specimen aboat iweniif-four hours afterwards, each drop offitiid bad be" 
come a crystal of nUj^te of hcaryies. These crystals had the primitiTe 
form of the mineraL 

This very curious fkct is analogous to the Uncrystallized water in the 
ioe-cayities mentiohed'above, the crystallization in both cases being pre- 
vented by pressure. When that pressure wafr removed, a portion of the 
water and the fluid sulphate of barytes were immediately crystallized. 
Mr Niool distinctly remarked> that the crystals occupied tiearly as muoh 
space as the drops of the fluid; so that the crystals of sulphate of barytes 
were not deposited from an aqueous solution, but bore the same relation to 
the fluid froni which they were formed, as Ice does to Water; 
, * Abstract from Pog^ndorf's AnnaUn der Phtfs^ und Chemiet vol. iv. 



Digitized by 



Google 



OMI/litadfc «M»fe lUM- *QH«| IjMili Y^ViLMiv 





Spai^from 


Spar from 


Sparfipom 


8p*ftam , 




Zwhopau. 


Huelgoet 


Hofiagruhd* 


Waillock-Head. 


Qxideoflead^ 


78.40 


78.68 , 


77.10 


80.00 


Phosphoric add^ 


18.37 


19.73 


19.00 


18;0b 


Muriafic acid, - 


1.76 


XAS 


\M 


t.«2 


OiideoFiron, 


- 010 


0.06 


0.10 


0.00 



98.57 99.96 97.74 99.68 

It is coimnonly supposed that the phospborio acid and oxide 
of lead exist in these minerals as a neutral phosphate ; hut, cm 
calculating their composition on this idea, they will be found 
to contain too much oxide of lead for converting the phospho. 
ric acid into a neutral compound, and too little for forming 
any known sub-salt with it. This cireumstmoe led M. WSh- 
ler to suspect some inaccuracy in these analyses, and it i(» ob- 
vious, on reading Klaprotb's account of them, that the results 
cannot be altogether exact. Elaproth determined his oxide 
of lead, by precipitating it from a dilute solution of the mine- 
ral in nitric acid by sulphuric acid ; — a method which is inex- 
act, because a connderable portion of the suljAate of lead re- 
mains in solution. Having collected the sulphate of lead on 
a filtre, and removed the excess of sulphuric acid, the phos- 
phoric acid was thrown down by the acetate of lead, the solu* 
lion having been previously neutralized as far as possible by 
ammonia. Now the phosphate of lead, so formed, is not uni- 
form in composition, unless certain precautions are taken which 
Klaproth did not employ ; and the effect of this error was to 
cause the quantity of phosphorid acid to appear greater tkitt 
it ought to have been. Another circumstance which attract^ 
ed the attention of M. Wohler, was the obnstalit occurrence of 
muriatic acid in all the varieties which were analyzed by Elap- 
roth ; a coincidence which could hardly be accidental, since 
the proportion of that acid to the other constituents of the mi- 
neral is so nearly th^ same in all df thein. 

The first variety exaniined by M. W5hler, ^as th« green 
lead-spar from Zschopau, beiAg one 5f those which Klaproth 
had analyzed. The tnurialSe acid ^tis d^t^ttnined by adding; 
nitrate of silver to the toltltion of the iikmtiL ih nlttrte ^id. 
^o ascertain the quantity of kaA, a fftfifeh fkirliott Was dtittrf. 
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vmL in nitric acid; was prec^ntated by ammonia, and an excess 
of the hydrosulphiiret of ammonia was then added. , The suU 
phuret of lead, after being collected on a filtre and dried^ was 
decomposed by concentrated muriatic acid; the chloride of 
lead was then heated to redness, and weighed. The quantity 
of the phosphoric acid was inferred from the loss. The com- 
positicm of the mineral, according to this analyas, is. 

Oxide of lead, - 82.887 

Muriatic add, - - 1.986 

Phosphoric acidj (and a trace of iron^) 15.727 



Or, 



100.000 

Chloride of lead^ - 10.054 1 atom 

Sub-phosphate of the oxide of lead, 89*946 3 atoms 



The other specimens were analyzed by a similar method, 
and the composition is shown by the following table : 

White Lead- Arseniafee of Lead Lead-Spar 

Spar from from Johann- fhmi Lead 

Zschopau. Georgenstadt, Hills. 

Oxide of lead, 80.55 (with a trace of iron,) 75.59 8^46 

Muriatic add, 1.99 1.89 1.95 

A • -J <^or. oi Oft /"od of iron, 

Arsenwacid, 2.30 21.20 1 ^^^^^ 

' Phosphoric add^ 14.13 1.32 15.50 



98.47 100.00 98.91 



Or, 

Chloride of lead, 10.09 9.60 9.91 



Sub-phosphateof ) ^^ a. 
the oxide of lead, 5^"-^^ 
Sub-arseniate of 
oxide of lead. 



7.50 88.16 

9.01 82.74 00.00 



99.47 98.91 

The presence of ipuriatic acid was also detected in several 
minerals of the same i^)ecies ; namely, in the green lead-spar 
from Freyburg in Breisgau, from Beresofsk in Siberia, and 
from Clausthal in the Harz; in the brown lead-spar from 
PouUouen in Brittany, and^ from Rheinbreitenbach. The 
muriatic acid is very easily detected in these minerals by Ber- 
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aelius's test of copper before the blowpipe; or by meking 
a portion of them in the phosphate of soda and ammonia^ 
when the muriatic acid gas escapes with effervesoence» and 
may be detected by its^odour. 

' ' • The chief result of these researches is, that all the mineials 
^nduded under the Phyn^ pho»phaU of Haiiy, and whidi form 
the green and brown lead-spar of Werner, are combiaatiQiw 
of one atom of the chloride of lead, and three atoms of the 
sub-phosphate or sub^urseniate of the oxide of lead ; and that 
the phosphoric and arsenic acids maybe substituted for one 
another in these compounds, or may be present in them to- 
gether, in variable proportions, without the crystalline form 
being thereby affected. This peculiarity arises from the iao- 
morphous nature of the tivo ac^s. In all these varieties, the 
lead which is combined with the chlorine, is to the lead in 
the sub-arseniate or phosphate in the proportion of 1 to 9. 
- The process by which M. Wohler separated the arsenic and 
phosphoric acids, depends on the conversion of the former 
into prpiment by the action of sulphuretted hydrogen. To a 
solution of the mineral in nitric acid, an excess of ammonia 
is added, with which the hydrosulphuret of ammonia is after- 
wards mixed and digested. The sulphuret of lead is collect, 
ed on a filtre. The clear solution contains phosphoric acid, 
together with orpiment held in solution by ammonia, and the 
sulphuret Js obtained by neutralizing the alkali, and expelling 
any free sulphuretted hydrpgen by heat. 

Art. XXX. — On a new Photometer, founded on the Prin- 
ciples qfJBotiguer* By William Ritchie, A. M. Rector 
of Tain Academy. 

This instrument consists of a rectangular box A B C D, 
Plate I. Fig 13, about an inch and a half or two inches 
square, open at both ends, and blackened within for the pur- 
pose of absorbing the stray-light. Within the box are placed 
two rectangular pieces of plane mirror C F, F D, forming a 

• Abridged from the origind paper in the Edinburgh Transactions, 
to}. x.paft]i 
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ti^ Mgle with eftcb otlicar,' attd ctttdoff the ndes of the box 
at tfni'Mgle of foUy-five d^rees. In the upper side^ or lid of 
Aef box, there is ciit a rectangdas opening £ &, about a» 
inch long, and one-eighth of an inch broad. This opening is 
. eoveted with a slip of fine tissue or mlsd paper. The two 
nrirrors should be cut from the same ptate, in order that thdr 
iieAectiive powen should be exactly equal ; and the rectangular 
f£rt should hsire a small diinision of blackened card at F, to 
jMrent the possibility of the lights mmgling with each other, 
Md thus affecting the accuracy of tfie result. 

In using this instrument, place it in die same stnughH line 
between two antagonist flames, at the distance of six or eight 
feet from each other ; move it nearer the one or the other, till 
th^ disc of paper appear equally illuminated on each side of 
the middle division, and the illuminating powers of the flames 
will be directly as the squares of the distances from the mid- 
dle of the photometer. In moving the mtrument rapidly be- 
tween the two lights, we very soon discover a boundary, on 
each side of which the difference between the illuminatii^ disc 
becomes quit^ appai'eAt.' By making the instndihent inove 
from one side of thifS Fine to the other, and gradually diminish- 
ing the lengths of the oscillations, we at last place it almost 
exactly in its proper position. It is very convenient to have 
a board of the same breadth with the instrument, divided into 
equal parts, for the purpose of supporting the photometer,' and 
reading off the distances of the flames from the middle of the 
instrument. 

In viewing the illuminated disc of paper, I use a box, about 
eight inches long, in the form of a prismoid, and blackened 
within, in order to prevent any light entering the eye, except, 
what passes directly through the disc of paper. 

Instead of the two mirrors, I sometimes use the same in- 
strument, with a piece of white paper pasted on the faces of 
the mirror, or on a piece of smooth wood, forming, as before, 
a right angle. In this case, the illuminated discs are viewed 
directly through the rectangular opening in the lid, without 
the intervention of the tissue or oiled paper. 

This instrument is still simpler than the preceding, and in 
some experiments has decided advantages^ Bui whatever 
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diottld be rewployfi^y in order vto. insure la very dose aj^roKi- 
mation to the truth. Take aay number of observatioiUH turn*- 
kg the instcwneut round at each tim^, and the mean of these 
iriil glue a jresult, pechaps aa accurate as the nature of {the cas^ 
admits 4 at Jkast, .it wU be sufficiently accurate for all the g^«- 
dinary purposes of life. 

When the colours of the flames are different, it is very .dif- 
ficult to ascertain the place of equal illumination. We Gaf\» 
however, as before, find the space over which the instrument 
moves, before we discover an obvious diffetence between the 
illuminated halves of the oiled or white paper. We must then 
take the middle of this space, which will, even in that difficult 
case, give us a very good approximation to the truth. Bm 
still this method is of very difficult application, when one of 
the lights is of a, fine white^ and the other of a dusky red oit 
blue colour. 



Art. XXXI.— CGNTRlBUTiONS TO METEOROLOGY. 
Communicated by Mr Foggo. 

1. Temperature of Places in Ceylon. * 

1. PiAfU de Ga2Zf.-— The register for this plage was kept from 
the beginning of March till the end of November 1812, ai^ 
the thermometer observed three times a-day, viz. 6 a. m. noon, 
and 6 p. m. The mean temperature, however, is obtained 
more nearly by taking the average of the two former. The 
morning observations give for their mean temperature 79*9S, 
and those at noon 83*93, the mean of the two being 81. 9- The 
highest temperature observed was 87% the lowest 15^; ex- 
treme range of temperature 12°. The mean temperature ^t 
sunsetis 8i.l6, differing fn»n the mean temperature of the 
day about i of the mean daily mnge. 

2. CoZom£o.*^Ob6ervations were made at 6 a. m,, 8 p. j|ff^, 
and 9 IP. ic. during the year, 1812, excepting the month of 
December. The mean temperature of 6 a. M. is 79*61, of 

* The registers from whidi these temperatures are deduced, were kind- 
Jy oommunicated to the Editor by Hetfry Harvey, Esq. 



Digitized by 



Google 



148 Temperaiure^PUfcesinCegbn* - 

S F. M; Sf^TS, and the mean of these 81^.18. A« these hours ' 
^ve precisely the minimum and maximum temperatures orf 
the twenty-four hours, the mean daily range of the tfaermon^e- 
ter at this place is only 9.14. The meaii temperature at 9 in 
the evening is 81. The mean of the warmest mondi (May) 
is 88.1, of the coldest monfth (January) 79. Max. teimp. 87, 
. minimum 75, extreme range 12®. . 

In January^ the mean temperature is 79, n). tempi at sun* 
rise 76, at 8 p. m. 82. Mean range 6®. Weather *y and 
clear, with regular land breezes during the day, ttiicoeeded lt>y 
sea-breeses at night ; rain fell on four nights. M«an t«fnp. 
of February 80, at sunrise 78, afternoon 82 ; weather much 
the same as last month ; rain on four nights. In Marclr, 
mean temp. 81.8, sunrise 79, afternoon 84; land and sea- 
breezes regular, rain fell on 12 nights, thunder and lightAiAg 
twice. .April has a mean temp, of 83, at sunri^ 81.5, 8 p. m. 
84.5, mean range 3^;. fourteen rainy nights; on the' 26ih, 
a strong sea-breeze prevailed all day, and was followed by vi- 
vid lightning at night ; on the 28th, the sea-breeze blew in 
strong squalls, attended with heavy rain, and thunder ; next 
day the wind blew from all points of the compass. In May, 
the extreme range of temperature was 7^ mean temp. 8.81, at 
sunrise 82^2^ at 3 p. m. 84. Sea-breeze during the day, in 
general strong, with heavy showers ; 17 rainy days. June, 
mean temp. 81.7, at sunrise 81, afternoon '82.5; mean range 
of thermometer 1.5, extreme range 5®; constant sea-breeze 
during the day, almost always attended with tain. July, 
same in every respect, even to the thermometric extremes 
August, mean temp. 80.7; at sunrise 79-8, afternodti 82, ex- 
treme range 4*. Sea-breeze during the day, with raiii, suc- 
ceeded by a land-tfrind at night ; towards the end of the month 
the weather became squally. Septem))er, mean temp. 81.37, 
at sunrise 80.5 ; afternoon 82.5 ; extreme range 4% max. 
84, min. 80. .Sea and land breezes regularly, in general with 
rain during the day ; weather throughout the month squally. 
October had the same characters. Mean temp. 79*C» ^^ sun- 
rise 78, afternoon 81.25, max. 84, min. 76, extreme range 8^ . 
November, mean temp. 80.7, at sunrise 78.5, afternoon 8S. 
In this month, the land-breezes at night had increased in 
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foroe, amd tlbe tea breezes during thie day were acfconipanied 
by continual rains, with frequent thunder and lightning. 

8. Trincomake.— The register was kept daring the years 
1809-10-1^, and the thermometer was recotded three, times 
duly, ]|s flit Colombo. The average temperatore at SBorise^ 
for three years, is 78.71 » &t S ?. m. 84.67, and the mean of 
these 81.64. The average temperature of 9 p. m. is 80.74, 
or 4th of the mean radge below the average daily tempera- 
ture. Mean temp, of the warmest month (June) 84.54, of 
the coldest month (January) 77.79. Max. temp, observed 
72, minimum 2^.5. Extreme range of the thermometer for 
three yeurs, 90,5. The observations on the state of the wear- 
ther are too brief to afford any other information respecting the, 
climate of the place. The climate of Ceylon is that of islands in 
general,^ characterized by uniformity of tanperature, and great 
.humidity. The sea4)reeze which prevails at Foint'de Galle, 
tmd Colombo, after the middle, of April, and which is in fact 
the S. W. monsoon of the Indian ocean, has become a land 
wind before it arrives at Trincomalee. The effects of its 
passage over even that narrow country m&y be traced. in the 
greater dryness of the air, indicated by an increased range of 
the thermcHneter, and the higher « temperatures . which occur 
during the season in which this wind prevails. The average of 
Januaary for three years is 77.79, at sunrise 76.56, afternoon 
79.03^ naax. temp. 8S, min. 73. February, mean temp. 78,6# 
^sunrise 76.6^ afternoon 80.6, max. 84, min. 72. March, 81.^ 
sunrise 78.9, afternoon 83.8, max. 86, min*. 74.5. April^ 
83.91, sunrise 81.08, afternoon 86.75, max. 90, min. 76. 
May, mean temp. 83.99, sunrise 80.41, afternoon 87.58, 
max. 72JS, min. 75. June, mean temp. 81.54, sunrise 8Q.58, 
.afternoon 88.5, max* 92, min. 75. July, mean. temp. 84.45, 
.sunrise 80.5, afternoon 88.4, max. 91, min. 75. August, 
mean temp. 83.08, sunrise 79*3, afternoon 86.66, max. 91* 
min. 76. September, mean temp* 82.28, sunrise 80, afterr 
noon 869 max. 70.5, min. 76. October, mean temp^ 80.85, 
sunrise 77*74, afternoon 83.96, max. 90,. min. 73. Noyem- 
her, 79-81, sunrise 76.7, afternoon 82.98, max. 89, min. 73. 
December, mean temp. 78.37, sunrise 76, afternoon 80.75, 
max. 89, min. 93. 
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Thund^ Storms.* 
: . 1 btat modenmny ob(iM*vaUoii8,on the tempmi^ure of three 
^priiigB in . nty tHK^beiM^hoQd. One of ihese^ whidi b«s beeti 
^oDg used M.iiweU, Md is wiibin 40 yiirds of » {mnptii^dU, 
>'flpIMMPS to;bJB fed by iq[>cifigp from tlie higher ground* and, 
4Sor many years (at least) hs^ beoome.dry in summer. 

The temperature.of this well has varied greatly, at different 
times,. and is evidently affeefced by the temperature of the atr 
iaospbemc air. My.Obsenratkmflf on the other two iftQarIy>ootn- 
eided. 

One of tbeae is a spring, issuing from the bottom of a bill, 
«bont 10 feet above the kvel of Gala Water, between the 
Tillage and the inn. The. other is a pump-^ell, which I sunk 
a few tyears ago, immediately contiguoustothe manse. Hav- 
ing been disappointed in springs, which I expected near the 
surface, I bored to die depth of 35 feet, and thus got an 
abundant supply. It would, seem that neither Msj .nor ths 
inH-side spring, are supplied^by superficial qprihgs. Widiiv- 
spect to their temperature, it may be stated at 45^:6.' I have 
tried the pump*well and the spring in all states of extomal 
t«nperature, from 81^ to 77^, and have found bothtocoia- 
cide. The lowest indicatkm'I ever had being 44% and .the 
highest 46^, which would form a. mean of 45* ; i but these ex- 
tremes I consider to have been occasioned by the aenritive- 
nessofthe thermometer to die extremes of heat and cold in 
posiing from the water to the external air. 
> There occurred just one exception to the extremes above 
noted, in 1022, when. the temperature of the pnmp* rose to 
^7^.5. The suspended thermometer was then, only 6B^, but it 
may ho( be unimportant to remark, that, during theday,^ 
there was thunder; this .was on the 13th Juhfl9i2y when 
the temperature of the first xpeU was 56*25. On the 4th June 
)8lSS, when the suspended .thermometer in shade was 77Js 
the pump was 46*. 

Would not this remarkable fact, as compared With what is 

* From the Reverend Mr Cormack's Meteorological Joum&l, kept at the 
Manse of Stow^ Midlothian^ and oommunicated to the Royd Society of 
Edinburgh. 
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stated ibove, isdicate ' tbtt 'the tempefature of springs is at* 
fected by the electric fluM. 

On the evenuig of the same- 4th June, the hilLside spring 
was 47^9 but the aspect is n^teri j, and the »un had been, for 
some hours, beating on the bank whence it issues. 

Note. — Stow is about 90 miles south from Edinburgh, and 
is 500 feet above the level of the sea. 



Akt. XX.XU.-'-ObseriHi^oni m ilie Volcanic Fonnaiians on 
the Left Bank qfthe Bhtw. By G. Poulett Scrope, Esq. 
Communicated by thp Author. .<??,_..•, ^ 



ThU volcanic products which occur, in the Prussian provin- 
ces on the left bank. of the Sbine, are scattered over a dis- 
trict of np great extent, which may be described as bounded 
on the sputh and east by the Mpselle and Rhine, on the north 
and west by a lipe pasriqg from Bonn through Gemund» 
JPriim, and Bitburg,, to Bemcastel on the Moselle. . 

With tbe deception of the volcaiiic rocks, the surface of 
this district is chiefly composed of transition slate, a part pf 
the great Rhine schist formation* In a few places thisjs par- 
tially covered by some of the flo^tz strata, both sandstones. and 
limestones, to which I can scarcely venture tp give a name? 
The volcanic eruptions have forced their way with apparent 
indifference, both on the points where the slate i^ cpvered by 
these strata, and where, it is exposed. The volcanic euiergy 
has not confined itself to this district; analogous formations 
(though appearing in general to belong to an earlier epochi) 
occurring, as is well known, eastward of the Rhine, in tb^ 
3iebengebirge, the high Westerwald, the Vpg^lsgebirge, the 
Bhongebirge, the Meisner, and the Habichtswald, which 
form altogether a remarkable volcani^sed band, stretdiing from, 
west to east in a line parallel to the primitive ai^is of the Alps, 
and removed about four degrees to the northward of it. Th^ 
volcanic country which I have at present to describe has been 
generally separated by writers into two districts, from the vol* 
canic produjsts being more thic](!y grouped together at its 
western and eastern extremities. These dirisions are, 1.. The 

VOt. V. KO. I. JULY 1826. K 
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group of Andemach, Mayen, and the Upper Eiffel. 3. That 
of the Lower Eiffel. As I visited diem during Wo diit^aiient 
excurtions, the first from Andemach, and the second Abm 
Spa^ I may as well retain this division in their description. 

1. District ofAndemachf Magfen, and the Upper Ejffel* 

Upon reaching the summit of the steep and richly cultival* 
ed slope which, near Andemach, forms the left^ bank of the 
Bhine, you suddenly find yourself in a rude and barren coun- 
try, presentiiig a strong contrast to die msk and luxuriant 
floeneiy you have left behind, and consisting of an elevated 
mountain plateau of grey wacke slate, across which the deep 
valley of the Rhine appears but as a narrow trough^haped 
channel which the eye overlooks entirely, the plateati beitig 
continued at the same level ifnmediately on the eastern 'side 
of that river. On the westward the general tevel rises gradu« 
ally to the rugged heights of the Upper Eiffel, and it is also 
partially broken by the narrow and sinuous gorges through 
which a few tributary streamlets find their way into the Rhine, 
and still more so by a number of isolated hills of volcanic 
fi>nnaticM], mostly of a sub^conical form, with which the sur- 
face of the plateau is irregularly studded. Some of these 
bills are very complete voltonic cones, with or without a cen^ 
tral funnel or crater, as the Hirschenbetg, near Bui^-bruhi, 
the Boiisenberg between that village and Olburg, the Poter, 
Pellenberg, and lastly, the Camillen>berg, perhaps the high* 
est and largest of these hills, which appears to rise above 
1000 feet above the level of the surrounding slate gateau. 
Oliiers are less i^egular, seeming to owe their want of sym- 
metry to their being thrown up on an uneven surface, as the 
steep side of a valley, &c. Otb^s form el(»gated ridges^ 
composed of the mingled products of three or four neighbour- 
ii^ volcanic orifices. Such are the hills absve Nieder^nich. 

Many have regularly funnel-shaped '<$raters; others are 
breached on one side by the stibsequem dmfssion of a laira 
stream, and some are stiil more irregular, and appear to have 
suffered mfNre or less destruction from the nfiechanioal aotion 
of Qtime denudatlhg force since their production. All these 
cones of every kind are composed wholly of loose conglome^ 
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rate, or lapillo, eontainiDg numerous pumice steles, fragmente 
id a phoDolitie lava of day slate, partly calcined, &c. 

Tbin beds of these tragmentsay matters also ocoasiohally 
cover the flat parts of the slate plateau in the vicinity of the 
cones, or oeeiq>y a few bosoming hollows in the slopes of its 
lisalleys. ' 

Many of these vallies are also filled to a considerable height, 
oftai to more than half their total depth, with indurated 
tttfa^ caUed in the dialect of the country Dukstem or Trass^ 
of which ati immeoae quantity is quarried on numerous points, 
and carri^ down the Rhine into Holland, where it is in great 
request for buildings. The lower part of the mass is univer* 
sally the mosii solid and comjyiGt, and hence is preferred by 
the qmarrymen* It passes gradually into looae arenaceous ti&^ 
fa towards the upper part of the deposit This tu& re- 
sembles, extremely that of Ni^tes (particularly of Capo cUi 
Monte and Fosilipo). When freshly quarried, it is tborou^- 
ly satiJirated with water, which is driven out by every blow of 
a hiUHimer. .upon: it. In this state it is of a dull bluish black 
colour, but, on:. drying, it assnmes a shade of light grey. It 
appears to be almost wb<^ly composed of fragmentary pumice, 
and is evidently a conglomerate. It contains also fragments of 
a.slatyor phonolitic, and of amorphous basalt, of burnt clay^ 
slate, and a great quantity of carbonized wood, not in frag- 
ments or beds, but consisting of whole trunks or branches, 
whidi penetrate the rock in all directions. The condition of 
this wood is very nearly that of common charcoal, but it. puU 
verizes more readily, and often of its own accord, on exposure.^ 
In the valley p{ Burg-bruhl the trass rests sometimes im- 
medmtdy on the clay-slate, but, on other pcnnts, a bed of 
oalc-tuff intervenes, the deposit of some mineral spring prior 
to the depositicm of the tufa. A similar incrustation occa- 
tonally overlies the trass, and has enveloped fragments of 
pumice,' forming a species of calcareous tufa. The indurat«« 
ed tu£a is sometimes divided into massive beds by intervene 
ing layers of loose pumice or lapillo, and fragmentary clay-^ 
slate. 

On ascending the valley of the Bruhl, I found this trass 
deposit occupybg it to a great depth the whole way from its 



Digitized by 



Google 



148 Mr Poulett Scrope's obsewations on the Volcanic 

emboucbure in the valley of the Rhine^ up to^ the fddt of the 
Feitsberg, one d the hills which form the circumfereiiee of 
the lake of Lkaoh ; from whence this, as well as many other 
streams, (if they may be called so) of tufa, are derived. 

The basin of the take of Laach is nearly circolai' and cra- 
teriform, encircled by a ridge of gently sloping hills Ikf no 
great elevation. They aretcbmposed of irr^^nlar beds of loose 
tufa, containing numerous fragments, and' some very large 
blocks of a variety of lava*rocks. Those which ate most 
abundant are of a basalt with very large and regular erystal^ 
of black augite, and of olivine. Fragments also occur of tra-: 
chyte, sometimes of a whitish yellow colour and oon^hoidat 
fracture; at others, of a coarse grain, consisting solely of cryflN^ 
tals of glassy felspar and hornblende. Some fi*agment6 are aU 
so found similar to those which are common in the conglome- 
rates of Somma, composed of an agglomeration of crystals c^- 
mica, nepheline, meionite, Vesuvian, and other rare rainerftla* 
No lava-rock appears in place wiAin the interior of the basiii,^ 
i^d on its exterior, the only rock, of this nature which shows 
itself on the surface in the fortn of a regular current of lavay 
is that in which the' millstone quarries of Nieder-metmig are 
worked.r This stream certainly flowed from the crater of Laach, 
the ridge of which suffers a depression on that side. The 
eruption which produced it was probably th^ last, not only of 
this particular vent, but perhaps of the whole- district j «b its 
surface has an air of great freshness, and is ndt yet entirely 
clothe with vegetation.* The rock of which it consists is ba^ 
saltic, with very few visible crystals of augite, and extremely 
cellular, the cavities being very small and irregular. It is di- 
vided into rude columns at the lower part of the current, 
which is much more compact than the upper; but still titu- 
lar. It is here so hard as to be in great request for miiistofaes,. 
which are exported to Holland in ^eat numbers, and fix>m 
thence find their way to England. It envelopes humecom 
fragments of quartz (always more or less, vitrified and crack- 
ed,) of grunite, and other problematical rocks like those de- 

* This may har^ been the eruption recorded by Tacitjos (xiii. lib. An^ 
nal) as hftnng ravaged the country of the Jutiones, near Cologne^ in the 
reign of Kero. 
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Msribed above, as occurring in the conglomerate, crystals of 
lasualile, &c. . . 

Tbe voleano «f Laach appears, like so many in other coun- 
tries, to have produced at . first trachyt^c, and afterwards ba- 
saltic Isivas. The tra9s and the pumice con^merates, which 
chiefly compose its surrounding eminences, belong decidedly 
to the former class of products ; and, though trachyte, as a 
ifOQkf does not, I believe, show it^lf in situ, it probably ex- 
ists, concealed by the fragmentary strata of the hills, or the 
thick woods which cover their slopes, and render it difficult to 
examine their composition. The ori^n of the trass has been 
variously accounted for, and sometimes ascribed to deluges 
and other similar hypothetical events. It appears to me to de- 
rive simply from an ordinary modification of the volcanic phe* 
Qomena. The pulverulent matter, of which it was principally 
composed, mixes into a retentive paste or clay with water, so 
indeed, as to be used for making pottery, where it is found 
in.a loose st«^te. In this state it was ejected by the volcano, 
and thrown up as usual into a circular or elliptical ridge 
around the orifice. The rain, which falls generally in great 
abbiidance after the termination of an eruption, mixed with 
thiji^ trachy tic ashes, must often have formed an impermeable 
crust at the bottom, and upon tbe sides of this cavity. Hence . 
the water that driuns do^n these slopes would accumulate in* 
to & lake continually increasing in depth, until either the . 
.pressure of its waters breaks down the banks on some one 
,side, or a fresh eruption firom below displaces it. In either 
case, a breach being made in the circumference of the crater, 
the contents |of the lake must rush out in a violent debacle^ 
carryiiig off great quantities of tbe fragmentary iQatter of the 
. hills through which the water bursts, and filling with these allu- 
. vial deports the vallies by which, it escapes on the plains at 
the foot of the volcano, 

' This process may be many times repeated from the same 
volcanic orifice, and, I think, is without doubt the real histo- 
ry of the tufas of the left bank of the Rhine, as well aspf 
those of the Mont-Dor, Cantal, and of some parts of Italy. 
Whether the mass hardened afterwards, or remained incoherent, 

appears to have depended chiefly on the qaaiity of the ashes. 
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and their intimate eommixture with the vrvter. l]9uft bdiini- 
tion is evidently a chemical process, analogous to AerSitUktg 
<rf cements and mortars.. The mud ensptions if^^eMe) of 
Quito, and the tufas of Iceland, are produced faj the ammt 
train of circumstances in the present day. Ab the filling up 
of the crater must usually be a slow process, b sufficient in^ 
terval will often occur before the lake tmrsts through its 6id66, 
either by its own weight, or the occuirence of an eruption, 
for the slopes to be covered by vegetation; and even by whole 
forests of trees, which, when the banks give way, will be 
hurried along, and buried within the torrent of mud, (or li- 
quid tufa,) where they are afterwards carbonized, probably 
by long exposure to the moisture which penetrates the who>le 
rock.* 

With regard to the trass of Laach and its vicinity, this ex- 
planation is peculiarly applicable ; and the lake would, even 
at this day, be subject to rise until it burst it$ bank, but for 
an artificial channel, or emissary, cut for its drmnage by the 
monks of the abbey of Laach, a picturesque ruin which stands 
on its western side. Currents of tufia appear to have be^i 
discharged in this manner from many points of the circum- 
ference of the lake. Those that issued on the teaslem «de 
occupied the vallies of the firohl, and other streams which 
empty themselves into the Rhine ; the remainder inundaled 
the slate plateau in the direction of Niedermennig, Bell, 01- 
burgh, and Kruflt, and covered it more or less with beds of -coBi- 
pact tufa, which ahemate with others of similar composition, 
but loose and incoherent, probably deriving from the ittng- 
mentary ejections of the neighbouring vents. 

A cavern within the basin of the lake of Laach gives^out a 
considerable volume of carbonic acid gas, presenting all the 
phenomena of the Grotta del Cane. There are also many mi- 
neral spr'mgs in the vicinity, as at Tonigstein, and near the 

• Since we hear that numerous trees are fi)u|icl in a wrbonized state, 
amongst the substances blown into the air by some of the paroxysmal ex- 
plosions of the Javanese and Polynesian volcanos, it remains doubtful 
whether this character is always owing, as in this case, to torrefitc^n by 
volcanic heat^ or occasionally to long maceration in water. Are these trees 
oniy charred on thsir surfitces, or ihnmgkQui\^^ik»'\h^ swturhrand .^ 
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BkiUy staroDgly impregnated with the same gas, whieh is usu« ' 
ally the latest product of anotherwiBe estinct volcana 

At some distanee from Laach, towards the south-west, and 
bciweeii the viUi^es of^fiell and Mi^en, rises another group 
ctf cones, containbg tmo or lAlree irregular crateriform basms, 
Irom whti^ diflbrent ;mud streams appear to have :dowed, oo- 
venng the slater^lateau in their neighbourhood with their de- 
posits. These volcanic Tents differ, however, from that of 
I^aach, in having produced leueitie lavas, and, consequently, 
their conglomerates ore of a different character, rescaaibling 
exactly the peperinoof Monte Albano. Such is the rock quar- 
ried near Bell, and calkd halk><ife^BUm, It is in request for 
Kning ovens, from its capacity of resistance to fire, which it 
owes to its being almost wholly composed of leucite in a fh^ 
mentary state. It endoses many small white iarinaceoue leu^ 
cites, ;fragni(ents and blocks of leucitic lava, of burnt day-skfte, 
and large broken plates of mica. ^ 

The leucitic phooolite spoken of by Keferstein, as existing in 
hnassive beds near Rmden and Meyr, I presume to derive from 
this system of vents. 

Farther to the south, and near the village of Kruft, rise 
^ree other smaller cones, covered with vegetation^ and with 
£aint traces only of craters. Other cones, and some of a large 
size, are visible to the westward of Olburg, but my time did 
jM>t permit me to examine theni in detidl. On the whole, ^ 
volcanic products of Andemach, and the Upper Eiffel, seem- 
ed to me to bear the greatest analogy to those df Italy, par- 
ticularly of the Campagna di Rmna. The points on which they 
differ, are the result of the former volcanos having broke forth 
on a high and dry slate plateau, the latter from a submarine 
•Uuvial shore. In both these districts, as well as in the Cito- 
pi Pblegraei, it is remarkable that the same, or at least very 
joeighbouring vents, have produced trachytiCy UwAiky and do- 
stdtiiC lavas. ^ 

2. £Hsirict of the Lower Eiffel 

The groupe of volcanic vents which occupies this district, 
Is in immediate contact witb that of Laach and the Upper Eiffel, 
though the points on which eruptions have taken place are 
rather more thickly sown towards the western limit, particu- 
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Jarly along the covmie of the liver Kyll, thkh at its eft^em 
extremity. The epoch of thidr activity appears alsc^ to\be 
equally reeent, dating at least mnoe the fortnatbn, of all the 
valfies of the country, into which their lava-streamii have in- 
variably floivedj trsurpin^ the beds of the rivaleta, wfaidi 
but in very few instances see^m to have had force or time 
enough to execute a new chamiel to any depth bdow the levd 
of th^r former one. Indeed, such is the fi^shaess of aspect 
^which many of the volcanic rocks of this district exhibit, that 
it requires the silence of all historical records on the subject; 
to persuade us they have not been produced within the last 
SOOO years. . Nor is. such Evidence, indeed, at all conclusive. 
It. is probable that accounts of phenometia oi this kind would 
rarely reach the meridian of' Rome from distant and barbarous 
districts, unless when they were of a most destructive and ter- 
rific character, such, perhaps, as that spoken of by Tacitus, 
and mentioned in a former page ; and if any such occurred 
during the middle ages, aU traditionary account of them may 
well be supposed to have perished with so much of other and 
more valuable infcH-mation. 

'The volcanic eruptions of the Lower Eiffel have burst 
through the exposed surface of the transition slate JDrmation 
on ipany points, and on odiers through masses of floetz strata, 
which overlie the slate, throughout a considerable part of this 
dbtiict; these later, formations are red sandstone, shell lime- 
stone, and qivider-sandstone. Some-of the vents have emitted 
curr^ts of augitib lava (basalt ;) others have confined them- 
selves to the discharge of fragmentary matters. The latter 
principldly, and in some instances almost entirely, consist of 
broken grey wacke, slate, and sandstone, more or less affected 
by heat, and pulverized. It is probably owing to the clayey 
na.ture of these fragments, when reduced to great fineness, 
tb^t the craters of this country have nearly, vrithout excep- 
tion, become reservoirs of water, or Maa/re^ as they are ealled 
by the natives. Most of them still have small lakes or peat- 
marshes at their bottom. Some have been drained for the 
sake of cultivation ; a few appear to have undergone the 
'same process by natural means, either from the lake riang till 
its weight burst through the banks encircling the crater j or 
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fhun the slow erosion of , the streaia by which it difldugr^ged it- 
self. In the last cacte^^fhe .sides of the bann are cut through 
by.this natural emissary, as.is seen in the Meerfelder and the 
Driesermaare,. as well as in those near Strohn and Walsdorf. 
In the other case, the regularity of the basin has been, more 
or less destroyed by the bursting of its banks, and con^iderar 
ble deposits of trass, or rather of peperino, have been formed« 
evidently aggregated by means of water. Examples of this 
are met with in the remains of craters near Steffler, .Schalkei»- 
ineyrener, and Bdckeskill*: On those points mrhere lava has 
Jbeen. exnitted in a Uquid form, a regular crater is rarely to.be 
seen ; at least at the source of the lava-current. There ensto, 
however, always one or more such craters in the vicinity'of this 
isource, which appesr to have produced violent aeriform ex- 
plosions, and ejected sccNiae and ashes, while the lava was 
flowing from the neighbouring orifice. The force and rapi- 
dity of these exjdosive discharges of confined viqpours, is at- 
tested by the greatisize of the cavities they have hollowed out 

kif,thefiolidgreywacke strata. T:batpf Meerfeld,for instance, one 
of the largest, measures above, £00 feet from the surface of the 
lake, (which is itself 150 feet in depth,) to the average height 

^f the ridge whieh encircles it, and its diameter can fall very lit- 
Cle short of a mile. The quantity of fr^mentary ejections heap- 
ed round these basins is not at all proportionate to their e^^ 

.tent. The greater part cqnsists of slate and sandstone, in 

.pieces of every »ze, and appearii^. half*burnt, probably from 
liaving .&Uen repeatedly upon the surface of lava within the 

-vent whence the explosions^ of vapour were discharged. 

: The ac^^ompanyiog sketch of a map of part of this district (see 

'Plate IV.) will convey an idea of the relative disposition, and pe« 
, .^uliar characters of these sites of volcanic activity. The most 

. westerly point on which any traces of volcanic eruption are met 

. wiih, is Ormont, where, upop .the wijd and elevated transi- 
tion fdateau of alternating slate. and quartz-rock, two small 
cones are $een to rest. ; ) TJbey are in contact at their bases, and 
liave teitber craters. nor visible Java-currents. The scoriae and 
iragmenta oi which they are compo^ed are basaltic, with muph 

4ug[}te lanjd larg^ pUles pf, brown npca. Isolated crystals a^d 
piecpt (^ i(ug^te also oeciir, some nearly as large as the fist. 
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At no gr^at distMioe to die east of Omeiit, the tBai»»ten 
toek^ €te ooneealed by strata of red sandstone) indin^ at « 
bigh angle, with an easterly dip. At the Tillage of Steffler, 
these ere in turn covered by othar sandstone strata, wbidi ap^ 
fear to belong to the qukder-sandstone : resting upon ^e»e. to 
tile S. of the village, rises a volcanic cone, composed oysco- 
me coid puzzolana^ partly incoherent, partly compSBSISa into 
a peperino. Steffler is built on strata of this latter kind, 
w^hich, however, by their inclination, are proved to have been 
deposited by an eluvial torrent descendkig from another hill 
a. £. ot the village, which still exhibits a large circular cra- 
ter on its summit*. 

To the S. E. of Steffler, lies a small maary <qr lanter-lake^ 
irhidi has been once drained^ and nnce filled again by a dam 
thrown across the channel of disdiarge^ on which a miU k ei- 
tuated. 

- The village of Roth is built on a current of basalt deriv- 
ing from the ccme which rises above it, and which has also 
emitted a consideraUe mass of lava towards the mneth and 
"West. A small cavern, the mouth of a deep fissure in one of 
these lava-eurrents, half-way up the side of the cone, is noted 
for exhibiting a phenomenon, which I have met with else- 
where, in many instances, amongst volcanic formations. The 
•floor of this grotto was paved with a thick crust of ice, whai 
I visited it at noon- on a very hot day at the latter end of Aii- 
^j^ust. During the summer, the peasants of the neighbour- 
- hood say it is always found there, while in the winter there is 
none ; -but, on the contrary, that the shepherds creep into the 
cavern for warmth. The following appears to me the most 
plausiUe mode of accounting for this curious fact : The cave 
is probably the mouth of one of those arched galleries which 
are so frequently met M^ith under currents of lava in Iceland, 
Bourbon, and' elsewhere. If the other extremity of the gal- 
lery communicates with the open ilir at a much lower level, 
for instance at the foot of the cone, or where the lava stream 
tenitinates in the plain below, a current' of air must be con- 
tinually driven through this pdssage from the iow&r to the 
upper extremity. In its passage, it would.be thoroughly 
dried from the absorbent nature of the rock, (which is perhi^ 
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purtly owing to the sulphuilie br^miciitic acids .it ooiitniis,) 
.and the evi^rating «effiect ^of this citment on the wet Aomt cf 
die grotto from wbidi it issuesy .which is moistened bjr. soMe 
superficial rill, will be^sufficiesit topcoat it with ioe in mn^ner, 
.since the more ratified by heat the external mi^ the meee r»- 
pid will be the current of cool dry air, kad^- consequently, 
the eTaporation. In winter, a similai* draught of air, though 
less rapid, will be produced; and.takii^'jdie temperatufe of 
the rocks through which it passes, which> from the depdi of 
the gallery, will be about the mean annual temperature ot tiiat 
climate, must appear warm compared <with the external air, to 
the shepherds who seek a shelter at t^e mouth of the fissim^ 

The cone of Both connect kself iwith a smaller ridgy hiU 
.prolonged towards the Kyll, wkieb has given rise to three or 
four small distinct streams of basakic lava. 
• On a{qmuiching the Kyll towards Geroktein, the travelier 
is struck by the appearance of* an elevated plateau formed of 
Jura limestone in horizontal alrata, resting on the qiiader- 
sandstone, and bounded by a range at picturesque and eaaggy 
clifPs, with a talus of massive debris at their base. Fr^mthe 
suifaoe 4»f ttie plateau rise fofor large volcanic cones, besides 
satall ieminenoes of a similar nature* One has given rise to a 
cvirrent of basalt, wbieh desc e nds the steep cliffs of limestone 
in a sort of cascade, on the western side, occupies a small bot- 
tom« and, winding vound the base jo£ the range of rocks, 
reaches the channel of the Eyli at Sarsdorf. * 

The two largest cones of this pkteaii, lie N. W. of Ca^fi^l- 
burg^ a romantic ruin, of gseat peturesque beauty ablnit tw^ 
miles N. of Gert^ein. 

Bonnd Rodceskill, there are traees of another aqueous f<H^ 
maiuon of peperino similar to dnat of Steffler, and appearing to 
have originated in the htli immediately behind that village. 
Further north, the Waldsdcxfer Kepf is a v^ regular cone, 
and at its foot -lies a «raCer.basin, onee a lake, but ^Baw r^ 
daoed U) a peat-moss. The ,cene has emitted one ^^ tlie 
largest currents of lava of thifir district. It has flowed Ciywiards 
ihew^est, and reaches nearly Ui Hille ibei i^ 

Arnsberg is a large and complete cone, which has <a^so jm-^ 

* A skjqtch of this uitere&tiog fact is giving at the bottom of Pla|^ IV, 

Digitized by VjOOQIC 



%: 



156 Mr Poulett Scrope^s observations on the Volcanic 

duoisd much lava. Eastward of Waldsdorf lies the Drieser 
Maar, a wide cmt^, which has been «rtifidally drained. 
Masses of olivin, often of three or four pounds weight, and ps 
jar|^ as a man^s head, are found in the fragmentary strata 
which form the sides of this basin. Part of this encircling 
ridge rises into a high cone on the south-west, and this is again 
connected with a third hill above Dockweiler, which exhilnte 
a w«ll-cbaracterized crater at its summit, and has sent forth 
powerful streams of basaltic lava. The road from hence to 
Doun, leaves on. the right three or four considerable cones 
nepx Nerod and Steinbom. They consist in a great part of 
lava which has burst from their summits or flanks, and flood- 
ed the lowest levels of the surrounding plain. 

On the east of Daun, a massive and elevated bed. of basalt, 
bordered by abrupt clifi^-sections, in which a rudely columnar 
configuration is visible, descends towards the town from a 
higher eminence at its east^n extremity, which is composed of 
aeoriae, and exhibits vestiges of a crater. This bears the ap- 
pearance of being the least recent of all the volcanic forma- 
tions of the neighbourhood. 

Sgou^h of Daun rises a grotip of hills which appear, as they 
jave munted, to be solely composed of grey wacke slate, and 
•in which, consequently, no volcanic appearance could be anti- 
jcipated, when, on reaching the summit, the traveller sudden- 
ly finds himself on the ec^e of a deqs circular lake^basin, evi- 
dently drilled through the gr^wacke by repeated and power- 
ful discharges of subterranean, vapour. There are three of 
these maar strung together on a line, in a N. S. directioD, 
and in immediate contact,* the same ridge forming the barrier 
of two ne^bouring craters. The fragments of which the sur- 
rounding sbpes ^re formed, consist chiefly of slate partiaUy 
calcined, the Remainder of augitic scoriae. A large rock of gi«y- 
wacke slate,, evidently in sUu, projects from the bottom of one 
of these basins. The water in the three lakes appears to stand 
at: the same level, and they probably, communicate by 'means 
ct- some fissures in the intervening rocks. . One only, the 
Schalkenonchrener maar, has any visible outlet, and there are 
traces of trasfr^streams in that direction. 

A few miles farther to the south, the Polv^maar of Gil- 
lenfeld, is met with ; a magnificent oval basin, presenting ex- 
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acily the same general characters as those just described, biit 
remarkable for its large dimensbns and extreme i^gularity. 
The ridge of fragmentary matters, which girds it in, is with- 
out a break, and nearly every where preserves a xmifimn level 
at about 150 feet above the water surface. . The depth of 
the lake is above 300 feet ; the sides slope in the interior 
at an angle of about 45% on the exterior of 85^* Immediate^ 
ly at the foot of the cone of the Polvermaar, on the south 
side, rises a hill containing a much smaller crater, with a peat- 
bog at its bottom. 

Still farther south, between the villages of Strohn and 
Trittschied, is a double cone of large dimensions. It has two 
considerable craters, both broken down towards the N. W. 
The southernmost is large and circular, and bottomed by a 
morass. The other has produced a curr^t of basaltic lava; 
which, after forming some considerable hummocks in a N. W. 
direction, turns its course along the bed of the ndghbourii^ 
rivulet to the S. W.^ and occupies its channel to a distanee of 
two miles or more, crossing the great Coblentz road. 

But unquestionably the group of volcanic vents, which pre- 
sents /the greatest interest of all in the. Eiffel district^, it the 
Moseberg near Bettenfeld, with the B^ghbouring'Meerfeklev 
Maar. The Moseberg is one of the highest hills of the vdiofe 
country. Its base up to a considerable elevation above the 
level of the plain around, consists of gr^nvacke slate and red 
sandstone* Its summit is formed by a triple volcaftiocone^ 
the accumulated ejections of three small craters^ which remain 
very distinct. The two most northerly ones are entire^ and 
reduced to the state of peat^marshes. Thatbird lias^beaii 
broken down on its south<.east side byacarrerat of>]»va, isi 
vety recent aspect, which, issuing from the ^breach, descends 
the slope of the mountain in a stony flood, uadl it reaches the 
bed of a small river below. / 

The la^ and scoriae of these cones, have enveloped a greit 
quantity of half-fused fragments of sandstone and^slata Tfte 
circular crater, called the Meerfelder Maar, is remarkable for 
its vast size and depth. It has been hollowed out of 'bot& the 
transition-slate and red sandstone, forming the north base of 
Mosebetg; and the steep .walls wfaidi endrcle it) exhibit, on 
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mmiy points, the abrupt sectiojas of tbese rocks, wMeh lyre 
only partially covered by a i^riiikliiig of asbes, piz^,an% 
puli^rized srfaite, and other fcagmentaryi matter. The bottom 
of thi» cayity is occupied by .water to about a. third- of its jsiv 
perficaal extent ; . the remaindw iftJa pWin^ oa i^thich the village 
id Meerfeld is seated. !. ; r . 

The most southerly pdiixt'of *thisi4lfifttiQt, on which volci^ 
products hav6 been met widi^ is. th^ vicinity of the baths of 
Bertrich, a village seated at:the bottom of the deep atid nar^ 
row mountain gorge of the liiver Isbach, which flows at the 
distance of a few miles into' .the Moselle, 

Here a lava, which has coilgeakid into an exdeedingly hard, 
tongh, imd compact basalt, fitll of crystals of divin and augite^ 
appears to have been emitted from clefts in thci gp!)^y wacke, on 
three or four neighbouring, points,, upon the vety bri^kk of 
the steep slope, or rather, precipice^ which fonvs the nqrthem 
flank of the valley. Ye»y/few aeriform explomns se^.Co 
have taken place, sinoeiaoirvely any scoriae, w^e ejected,' and 
the few that occur lie iti^^beds upon the surface oi the lav^ 
around its three principal sources, and were therefore thrown 
up after its emission. • At^each of these points is a very small 
cone. The most easteHj, ckUed the Fackerkohl, has an evii 
dent crat^ encircled ;by «ocks of basalt CA^vered by scoriae. 
From hence a streami'o£.bfisiEdt may be traced uninterruptedly 
mto the bottom of tfae^v^lley,. (which. isJcMS^e about 600 feetin 
depth,) falling in atSortwf indurated icascade over the aJmost 
perpendiciikur cliffs «if tiamsitom slate. 

The next cone, oalledHFalkenlay, consists of a mass of ba*- 
salt covered by a d«^p bed^of scoriae, and also gives rise to s^ 
copious current of rbasidt, which descends into, and has usurpr 
ed the channel of ^He Isbich to some distance, both up and 
down the stream; -f ^helthird pcjpbit of eruption presents twQ 
very low and small cones, formed entirely of scoriform basalt* 
ind appears to hovcproduced a current of no great magi^tilde, 
i^tich may be tracecHtleasbjpart of the way down the neip^ 
ravine mto the aiaiir/vldleyl^low. d-n 

The exceedtf)^ mjpness :«£ the scoriae of this locality, parUi 
cularly of the Falk^nlay, is remarkable. .Eiagments of igmy^ 
wacke, gr^wii^e-ii^aie,(and quaxta, partly fused,, and ^loadtifr 
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ftting en these f^rts into the basalt^ are inckMed in great 
^ abundance by this seorilbrra bira rack. 

At the bottom of the valley it becomes evident that the 
mountain torr^it called the Idbach hag cut through and car- 
ried off the greater part of the basalt streams which once filled 
its chamiel to a considecable hei^t, throughout an extent of 
more than a mile above^ and tath&c less than this below the 
Tillage of Bertricb. Patches only of basalt are left now on ei- 
ther side of the present bed of the river, and most usually in 
the concave elbows of the valley, but of these some present 
clifiPs fifty feet in height. The lower part of these masses of 
basalt is regularly columnar, the columns being divided by 
frequent jcHirts, from two feet to six inches apart. Where they 
have been long exposed to erosion from the torrent, the angles 
of these short prisms yielding sooner than the nucleus, the co- 
lumns appear formed of rude and flattened spheroids piled 
upon one another. This is, in short, an example of the co^ 
Inmnar divisionary structure passing into the globular, by thei 
increase of the number of joints. An arched passage, which 
goes by the borrowed name of FingaVs Cave, nearly a mile 
above Bertrich, exhibits this structure in the most perfect 
manner. It has evidently once formed the channel of the lit- 
tle torrent which now runs on one side of it, and which has 
thus partly worn away the coluinns, till they are reduced to 
mere piles of balls. 

The eruptions of these three or four contiguous vents were 
probably simultaneous, or very nearly so. The lava streams 
produced by them can be, with difficulty, distinguished from 
eaich other, all uniting in the valley below, and the basalt of 
all is identical in mineral character. It seems probable that 
the thermal springs of Bertrich-bad owe their warmth to hav- 
ing percolated through some mass of lava not yet quite cooled 
in the interior of the schist rocks, occupying perhaps the pfo- 
lofigation of the fissures through which the lava streams were 
expelled. It may be presumed, indeed, that the temperature 
of these springs is diminishing, in consequence of the gradual 
eooHng of this mass. It is at present below blqod heat, but 
appeairs, by its ancient celebrity, to have been formeriy much 
higher. Since the year 1773 it has not, J believe, been ana- 
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lyzed. If the taste is to be trusted to, it has now few or no 
mineral ingredients. The savour is, as nearly as possible, that 
of pure fountain water. 

I cannot quit this spot without mentioning that the beauty 
of the scenery on the banks of the Moselle, south of Bertrich, 
and indeed along its whole course through the transition slate 
formation between Treves and Coblentz, is scarcely to be pa- 
ralleled ,by the far more known .and vaunted beauties of the 
Rhine, even on its most picturesque parts. The want of a 
post-road along its banks, and the itnimerous windmgs c^ its 
course, which renders its navigation tedious, has alone pre* 
vented the charms of the Moselle from sharing the celebri- 
ty of its more travelled neighbour. In a geological view 
this river is not devoid of interest. Its valley is worn across 
the whole transition slate district in a direction transverse 
to that of the stratification. The sinuosities which have 
been occasioned by this circumstance are so extreme, that in 
some instances, as near Zell, the river returns to within a few 
hundred yards of a point it left sixteen miles behind, accord^ 
ing to the course of its current. Such windings are not un- 
common among rivers meandering slowly through flat alluvial 
plains ; but in a rocky mountain district, where the banks rise 
steeply to a height of 12 or 1500 feet above the river, they 
are more remarkable. In eith^ case they are wholly incom- 
patible with the notion of a rapid and powerful excavating 
force, such as a debacle or deluge, and can only be referred to 
the slow and gradual erosion of the river itself, which is yet 
continuing to deepen its bed, and to hollow out still further 
the concave elbows of its valley, by the double action of its 
vertical and lateral abrasive force. If the valley of the Mo- 
selle is thus incontestably shown to have been excavated by 
the slow agency of causes similar to those still in operation, 
why should we look for another and hypothetical agent to ac- 
count for that of the neighbouring Rhine, the dimensions of 
which are greater only in proportion to the greater mass of its 
waters, and the different solidity of the rocks through which 
It has worn \ts channel. I need not caiTy on the {u*gumeBt 
from the Rhine to other rivers. All this is in fact a digres^ 

4 - ' 
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aion, and out of place, for which I am bound duly to apolo- 
gize. \ - . 

Having now given a brief sketch of the pritieipal volcaoiic 
products of the Eiffel, I need not prolong riiis paper, ahready, 
I fear, swelled beyond its py*oper limits. There occur a few- 
other vents in the vicinity of Uhnen, Kellberg, Adenau, and 
Boos, which form" the connecting links between this district 
and that of Andemach. Some of these I did not visit, but 
from those which I saw, as well as from Steinenger^s account > 
of the others, they appear to be mere repetitions of the least 
interesting of the cones and maare already mentioned. 
• Upon the whole, though the vestiges of volcanic phenome- 
na to be observed in the Prussian provinces on this side of the 
Bhine, offer, without doubt, a highly interesting field of study 
to the geologist, yet they cannot be recommended as types et 
volcanic formations to those who, without visiting other, more 
distant vents of subterranean energy, either active or extinct, 
might seek, in the short tour between Spa and Coblentz, to 
acquire a general knowledge of the effects of this class of natu- 
ral agents.. In this view, as in every othar, they are far less 
instructive than the analogous formations of Auver^Eie, the 
Velay,and Vivarais, where almost every possible modification of 
the volcanic phenomena is to be clearly traced, and on a much 
larger scale. In the Rhine districts, there is a comparative little- 
ness, and an appearance as if the volcanic energy had been damp- 
ed and impeded by the mass of transition and secondary stra- 
ta which it had to pierce, and still more so perhaps by the fral 
gile nature of the grey wacke slate, which, shattered and pul- 
verized by the first few aeriform explosions <rf every eruption, 
would accumulate in prodigious vdumes above and within 
the vent, and speedily stifle its further activity. The same 
circumstance will' account both for the general paucity of lava 
produced by these volcanos, and for the numerous deep and 
wide craters, the formation of which, by the rapid and explo- 
sive discharge of subterranean vapour, will, it is evident, have 
been facilitated in proportion to the fragility and incoherence 
of the superficial rock. 

VOL. V, NO. I. JULY 1826. L 
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Akt. XKXIIL^Jnah/sis of Two Varieties of Lepidolite. 
By Edwabd Tubkes, M.D.F.R.S.E. Lecturer on Cfae- 
. niistry, and Fellow of the Royal College at Physiciaa8» 
Edinburgh- Communicated by the Author. 

While engaged a few months ago in analyzing several spei- 
eies of lithion-mica, my attention was attracted by a pretty 
rose-cdioured mineral^ said to be a mica from the Uralian moun- 
tains, in the ' possession of my friend Dr Anderson of Leitfa, 
which gave distinct indications of the presence of litbia. 
It occurs in groups of crystals like the Zinnwald nuca, and 
its laminae are about the same size, some of them being half 
an inch in diameter. Its specific gravity, after the air had 
been expelled from it by boiling water, was 2.855. It fiises 
feadily before the blowpipe, tinging the flame of a red colour, 
and forms an opaque and beautiful white pearl on cooling. 
It suffers no appreciable loss in weight when heated to redness. 

To show that this mineral is rather a lepidolite than a mica, 
I have compared its composition with that of a very pure va- 
riety of the common Swedish lepidolite. The specinien em- 
ployed for the purpose has the same character be&re the 
blowpipe as the preceding, and its specific gravity, after be- 
ing boiled for a short time in water, was 2.8469. It loses on- 
ly 1-lOOOth of its weight by being heated to redness. 

These analyses, in which I was assisted by Mr Gregory, 
were performed by the method which was minutely described 
in a former paper,* and, therefore, it will be superfluous to 
give more than the results of them at present. 
Resubs qfJnafym. 

Uiidian LefncloUte. Conuson Lepidolite. 

Silica - - 50.35 - - 50,91 

Alumina - - 28.30 - - 28.17 

Oxide of Manganese - 1.23 - - j.08 

Fluoric add - - 5.20 - - 4.11 

Potash ... 9.04 - - 9«5e 

Lithi^ ... 5,49 , . ^jQif 

99.61 '99.44 ^ 

A trace of lime was also detected in the first variety. 
• See this Journal, vol. iii. p. 261. 
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Aav. XX:^y.<-Ht>»i Kakosewj a nm Mineral Species. 
By J. Sx^iN^fNif, Professor of Cbemistay in the Uniyei^ 
sjity of Prifgye.* Compiunicated ^om the Author. 

In the iron mine of Hrbeck, belonging to the territory of 
Zjbirow in Bohemia, ^ kind of clayey brown iron-ore is found, 
coptaining a foreign substance deposited in narrow fissures 
traversing it, which has hitherto escaped the notice of minera- 
logists. It might be readily taken for E^arpholite, which occurs 
in the same kind of stellular disposition in fissures traversing 
sandstone, but for its deeper tinge, which ii an ochre-yellow, 
often passing into a bright lemon-yellow. Sometimes small 
filamentous crystals are grouped together in tufts ; sometimes 
also the mineral is in the shape of a nearly-yellowish, powder, 
and then it much resembles the conunon ochrey-brown iron 
ore. 

The specimens hitherto found have been so few, and the 
substance itself so sparingly distributed through them, that an 
exact statement of all its mineralogical characters yet remains 
a desideratum. For the same reason, I cannot warrant the 
exactness of the proportions among the ingredients, as stated 
Jbelow. Some precyrsory experiments showed the existence 
in the mineral of a considerable quantity of water, containing 
a little add, which turned out to be fluoric acid. From 100 
partf; of the mineral, I obtained. 

Silica, - - , - S.90 

Phosphoric acid, , - - . 17.86 

Alumina, ... 10.01^ 

Oxide of Iron, ... 36,32 

Lime, - - - - 0.15 

Loss by ignition, being water and fitioric acid, - 95.09 ' 

Total, 99.19 

The quantity of phosphoric acid is greater than would be 
required for combining with the alumina in the same propor- 
tion asm wavellite, part of it is therefore evidently united to the 
oxide of iron. Also the silica appears to be an essential ingre- 

* Abstract of a Paper read before the Bohemian Philosophical Sode* 
ty. May 14, 1635. 
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dicnt of the mineral, which, therefore, is a combuiation of 
phosphates, fluates, and silicates, the proportion of which, 
however, it would be premature now to determine. 

Wavellite is the only native combination of phosphoric acid 
and alumina ; it consists, according to Berzelius, of phosphoric 
acid 33.40, fluoric acid S.06, alumina, 35.35, lime 0.50, oxide 
of iron 1.25,, water 26.8. There are three combinations of 
phosphoric acid with iron ; a the earthy blue iron analyzed by 
Elaproth, b the Vivianite by Vogel, and c the bog-iron ores 
analyzed by Klaproth, d^Aubuisson and Pfaff, containing 

a b c 

Protoxide of iron, 47.5 41.0 Peroxide, 61—79 

Phosphoric acid, 32.0 26.4 2.5—8 

Water, - 20.0 31.0 0.1—22 

Sometimes silica or alumina are found in the last of these ; 
but they appear not to be essential, and Professor Hausmann 
is therefore perfectly right in considering them as being com- 
binations of hydrous oxide of iron with phosphate of iron, in 
variable proportions. 

The crystalline appearance of kakoxene shows, on the con- 
t;rary, that it is the result of the power of crystallization ; and 
as it is similar in some respects to the appearance of wavellite, 
I am disposed to consider it as a combination of the same 
kind, in which only part of the alumina is replaced by oxide 
of iron. It is remarkable that the wavellite from Amberg, in 
the Upper Palatinate, described by Fuchs under the name of 
Lasionite, which likewise occurs in brown iron ore, neverthe- 
less is perfectly white, and does not contain any iron, and is 
therefore, even in respect to chemical composition, perfectly 
different from kakoxene, although agreeing with it in the way 
it occurs. 

The sandstoni^ in which the Bohemian wavellite is found, 
belong to the same formation of greywacke which cqntains 
the beds of red and brown iron ore in the circles of Qeraun 
and Pilsen. From the ^circumstance, that sometimes white 
short iron is produced from th^ ore of that formation, I sus- 
pected the presence of phosphoric acid in it, which, in fact, « 
was found to be the case by Mr Zippe, The phosphoric acid 
is, however, not solely confined to the iron ores, but it is like^ 
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wiie distributed through the rest of the rocks belonging to the 
same formation. Both the.kakoxene and the wavellite seen 
to haYe been produced by some s^ondary process of secretioa 
within the mass of the rocks. 

I have given the new mineral the name of kakoxene, from 
xo&x^^ bad, and ^mg aguest^ in allusion to the bad influence, of 
the phosphoric acid, and consequently also of the mineral in 
question, on the quality of the iron extracted from the ore with 
which it occurs. 



Art. XXXV. — Notice of some Fossil Remains of a Paleothe^ 
rium^Jbumd in Bavaria.* By HEBMiiNN vox Meyeh, of 
Frankfort, on the Maine. 

Among a number of organic remains from Friedrichsgemiind, 
in the neighbourhood of Roth in Bavaria, I possess two frag- 
ments of the lower jaw of that rare species of Paleotherium^ 
which has been hitherto found only in a few fragments in the 
vicinity of Orleans ; each of them including an intermediate ^ 
molar tooth. The form of these teeth agrees exactly with 
Fig. 13 of Cuvier's Recherches sur les ossemens JbssUes, 
Nouv. Ed. t. ill. pi. Ixvii., which had been communicated to 
him by Bigot de Morogues'of Orleans. Another fragment of 
a lower jaw, partly included in limestone, contains two inter- 
mediate molar teeth, similar to the preceding ones; and a 
fourth, the hindmost molar tooth, which is again similar to 
the right hand Fig. 14 of the same plate. I possess four up. 
per molar teeth, three of them detached from the jaw. The 
11th figure of Cuvier^s shows the remarkable construction of 
these upper molar teeth. 

The genus Paleotherium is intermediate between those of 
Rhinoceros and Tapir. About twelve species have been dis- 
tinguished, which are chiefly found in the gypsum of Paris. 
The species, in most respects, deviating from the common 
type, is that found at Mo'ntabusard, near Orleans, in fresh- 
water limestone, but it agrees, on the contrary, with that of 
Issel. All its peculiar characters are found in the teeth from 

* Translated from Kastner's Arckwfur die Natutiehre, B. yii. St. S. 
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Friedricbsgemiind, and leave not the slight^ dbubt that 
Aej really belong to the same species. In regjSxA tb size, diii; 
PAleotherium is intermediate between P. cra^fHmA arid P. nie^ 
dium^ but it has not received a specific denominatiori; 

These remains havie been discovered in a helicitic limestone, 
covered with loam. I have found this limestone to consist of 
carbonic acid, phosphoric add, lime, iron, and a considerable 
quantity of manganese. Along with the Pitlebtherium are 
found also the remains of other animals. I possess a molaf 
tooth of a hippopotamus, one of a rhinoceros, and two others, 
which I have not yet succeeded in determining. Bones of the 
hippopotamus and rhinoceros, sometimes of considerable 
fflze, vertebree of an ichthyosaurus, and other saurians, and, 
among these, two flattened vertebras of two inches diameter, 
belonging to an unknown animal, have been discovered, and 
sometimes occur also in the loam, which, becddes, contains im- 
pressions of vegetables. 

Aet. XXXVL— zoological COLLECT!bNS. 

Observdiions on the HahiU and general Structure of the Orang^ Outang, or 
Wild Man of the Woods. By John JEFFRiis, M. D. 

Having, in biir last Number, laid befbre dur readers an acicdUnt t)f the ' 
Gigantic Orang Outasg of Sumatra^ through the kindneSB of Dr Abel^ we 
jpropose at present to direct; their attention to a very interesting account of 
the Simla satyriis which was dissected by Dr Jeffries of Boston^ and of 
which he has published a particular description in Webster and Tread- 
well's Boston Journal of Natural Philosophy, vol. ii. p. 570. We shall 
eonfine ourseWes to the account which he has given of the habits and ge- 
neral structure of the animal : 

This animal i> a native of Batavia. He was carried from Borneo to 
fiatavia^ and came into the possession of Mr Forrestier of that place^ where 
he remained for some time. By him he was next consigned to Mr Charles 
Thatcher^ merchant in Boston, in the Octavia, Captain Blanchard. He 
.died on the night of the Sd June^ the first after his arrival, disappoint- 
ing the expectation^ of his owners, of great pecuniary remuneration fiom 
his exhibition in public. 

In his external appearance^ he resembled an African, with the neck 
^mewbat shorter, and the neck projecting more forward. He was three 
ftet and a half in height. He was covered with hair, except his fece, the 
palm of the hands and feet, which were all of the colour of the h^o. 
The hair was of a dim colour, incliimig to black. It resembled the lair 
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of the human body more than that of bniteo, in consisting all of one kiad« 
aad not, as in quadrupeds, of two ftnns of plies. On the*liand the ooont 
of the faai» was forwa^ Imd upward ; befoe the ears it was downwaNk 
There was very little <m the anterior part of the head^ kaviDg him an «u 
tensive forehead. On the arm its course was down ; on the fore-arm up : 
It was longest on the back of the arms and thighs^ measuring from six to 
seven inches. His ears were thin, small, and handsome, lying dofiifiipoii 
the head. 

His eyes were hazel-coloured, bright, and somewhat deep in the sockets. 
Hift Imww wa» prominent, to ^fend the eyes from kgury in the woods; 
He had very little hair on the brow. His nose was flat His lips were 
very large and thicky more so than those of any negro I ever saw.* His 
chin was broad, and projecting, as was likewise die upper jaw. His chest . 
was round, full, and prominent His shoulders were set well back. His 
scapuhe were flat and dose behind. His waist was small. His hips were 
flat and narrow. His arms were very long, the fingers reaching to the 
ancles. 

The account which I have received fhmi Captam Blanchard illwtrates 
Ids manners and habits. 

He was pnt on board the Octavia under the care of thia gentkman, aad 
had a house fitted up fi»r him, and was provided mth poultry and rite sufil* 
dent^r the voyage. Captain Bhmchard first saw him at Mr Fonesfier's 
house in. Batavia. 

While sitting at breskfast, he heard some one enter a door bdiind, and 
fimnd a hand placed familiarly on his shoulder ; on turning round, he was 
not a little surprised to find a hairy n^pN) making such unceremonious ae^ 
qnaintance wi^ him. 

George, by which name he passed, seated himsetf at table by ^Bseetian 
of Mr Forrestier, and, aft» partaking of coffee, &c. was dismissed. He 
k^t his house on ship-board dean, and, at all times, in good order; he 
deared it out daily of remnants of food, &c. and frequendy waidked il^ 
being provided with water and a doth iat the purpose. He was very 
deanly in bis person and habits, washing his hands and &oe r^ularly, 
and in the same manner as a man. He was dodle and ob^dienti ibnd of 
play and amusement ; but would sometimes become so rough, although 
in good temper, as to require correction from Captain Blanchkrd, on which 
occasions^ he would lie down, crying very much with the voice of a child, 
as if he had been sorry for having given ofl^oe. His fiMdwas rice paddy 
in general, but he would and did eat almost any thing ^vided for him. 

The paddy he sometimes ate with molasses^ and sometimes without 
Tea, oofiee, fruit, &c. he was ifond of, a|id he waa in the bahit of coming 
to the table at dinner to partake of wine i this was in general claret 

His mode of sitting wason an elevated seat, and noi on the floor. He 
was free from some of the peculiar propenaitMS of monkeys. His bowels 
were in general regular* The directikms ginssa by Mr Forrestier wexe^ In 
case of sidmess, to give him castor oil. It was admimstered to him onoe 
on Ihe beginning of tbe^pa«age» and i^uoed fliU vomitmg and five ca« 
thusia, with eflectnal relief* He sidcoBad a second, tone on the laStnr 
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partbfdieToyige, and resitted the attempti of the captain andM^rartl 
Strang men to gbt the oil into liie stomach' He continued to fail grado^ 
Hj, lorang his appetite, and strength, until he died, mnch emaciated, sooi^ 
after the ship anchored. 

Captain Blandiard used to feel his poke at the radial artery, and de- 
serihes it to be like the human. It was probably quicker. His mode of 
waUdtigwas always erect, unless when tired; he would then move or rest 
on all-fours. 



A»T. XXXVII.— HISTORY OF MECHANICAL INVENTIONS 
AND PROCESSES IN THE USEFUL ARTS. 

1. On a Method of Working an Air^Pump by continued Motion. By WiL- 
xiAM RiTCHiEy A. M. Rcctor of Tain Academy. Communicated by the 
Author* 

TaB method of working an air-pump by reciprocating motion is extreme- 
ly inconvenient, and apt to injure the instrument by the sudden jerks to 
which it is liable. The following method, by continued motion, is free 
from these objections. Let there be two small wheels A, B, Plate I. Fig. 
1^, having teeth completely round the semi-drcumferences of one-half of 
the thickness, whilst the semi-circumference of the other half has none* 
The wheel A is turned by a handle in the iisual way, and by the teedi, in 
its entire drcumference, gives motion to the wheel B in the opposite di- 
rection. When the wheel A is turned, its teeth lay hold of those in the 
piston rod CD, and raise it to its proper height. . At the moment the teeth 
ia A kjse-their hold of the piston rod, those in B,.jnoving in the opposite 
directKHi, seiae those in the rod, and bring it down to its former position. 
Tlie same will obviously hold true with regard to the piston rod EF. We 
have thus a reciprocating motion in the two pistons produced by the oon^ 
tinued motion of the two wheels. The same contrivance may obviously 
be applied to the working of a mangle, and may, perhaps, answer better 
than the common method* 

9» Account of Mr BrtmePt New Power obtained by Liquefied Carbonic 

Acid Gas. 

Among the extraordinary contrivances of the present day must be rank- 
ed the carbonie aeid machine proposed by our celebrated engineer Mr Bm- 
ael, who has seeared his invention by an English patent, and also by a 
French patent, in concert with MM. Temaux and Delessert. Our read- 
ers are already acquainted with the beautiful experiments of Mr Faraday 
on the Kquefication of several of the gases, among which was carbonic acid 
gat. These experiments led several persons to oooceive the idea of apply- 
ing the liquified gases as the first movers of machinery, and Mr Brunei has 
attempted to cealize these views. 

In the apparatus which he has contrived, the first mover is liquified car- 
bomc acid gassit the temperature of 50^,^d under the pia»ure of SO tt- 
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noipliem. Tlusliqaidgai is oontsiiied in twocylindovplaead atthetvo 
extantities of ibe^aj^MratuSy and put in oonunnnication. In order to 4e* 
stroy the equffibrimn^ it ia sufficient to Tary the temperatore of the liquid 
contained in one of the condeni|en. But the influence of the heat upon 
the Jiquid gas ia such, that for an eleyjation of 180" we obtain a pressure of 
90 atmospheres^ anenormouapowerj which^ having no resistance but that 
of the gas in the other condenser^ tends to displace a piston with a force of 
90 — 30 = 60 atmospheres. 

Mr Brunei has already constructed a working model of this engine, and 
he is now occupied witb a machine having the power of eight horses. . 

The enormous hei^t^jR^cessary in the high . pressure engines of Mr Per* 
kins are not requisite in the present machine. It is indeed the peculiar 
advsntage of it^ that it is not necessary to raise the temperature of the con<« 
denser above that of boiling water, in order to produce a pressure of 60 at- 
naqspheres. M. Thenard is of opinion that the great difficulty will con- 
sist in obtaining a pressure of 30 atmospheres to condense the gas. When' 
this pressure is once obtained^ nothing can be simpler than the play of the 
machine, in which there will not be lost a drop of the liquid carbonic 
acid. * 

3. Account of the Process of MM. Thenard and Darcet for Preserving \ 
Substances from Humidity, . \ 

On the 37th February 1824, thore was read at the Academy of Sdencea \ 
of Paris^ a Memoir by MM. Thenard and Darcet^ on the employment of 
&tty bodies for making coverings and unalterable plasters, and for making 
moist places salubrious. This process, the effects of. which have been esta- . 
blished by several years experience, consists in causing a mixture of one 
part of oil and two parts of resin to penetrate, by means of an intense heat, 
either porous stones or {daster. The bodies penetrated with this mixture 
acquire afterwards a singular degree of solidity, and become absolutely im- 
permeable to moisture* 

This process may be employed for rendering low and damp places salu- 
brious. It was tried at the Sorbonne^ and the expence of it was only 16 
sous per square metre, or a square whose side is 39 English inches. The 
other objects to which it is proposed to apply' it are houses, statues placed 
in the open air, has reliefs and sculptures in plaster, the ceilings and walls 
of rooms intended for Fresco paintings, basins for holding water, and re- 
servoirs &r. holding grain. 

M. Thenard exhibited to the Academy several objects of art excepted in 
plaster by his process. In order to show its efficacy, he exposed to the 
open air for several years a has relief, half of which was formed of ordina- 
ry plaster, whilst the other half was prepared. This last half was perfect- 
ly, preserved, while the other displayed visible traces of disintegration. 
This process does not resemble those which consist in covering bodies with 
a sort of skin which keeps off humidity. The body is actually penetrated 
with ihe mixture to the depth sometimes of several inches* 

* See an inteieating notice of this invention in Le GMfe^ Tom. iii. No. 29, 
38Ui Feb. laws. 
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for WaggcmB, Caris, Oars^ and Canialggs, ami om BaiUroads, Tra$m^ 
uojftf mud other JRhMw Roads. By Mr Robxbt STXFRxirsoir. 

It has been long &It as a aerioiu iiiconVeMet)<ie and losa^ that the ctn^ed 
parts of tail-ioads are speedily worti down by the enormoos fHction of 
waggon wheels of the common fbrniy and reqnii^ to be replaced long befixre 
die straight portions are iiymred. 

The olgect of Mr Stephenson's invention (which is secnted by patenter 
is to remedy this evil ; and he has sacceeded so completely^ that his wheels 
will roll round the sharpest curve without any additional fWction fh)m the 
aBding of the wheehk These wheels^ each of which revolves upon an axle 
df its own^ are shown in Fig. 5, Plate I. which is a horizontal view of 
the carriage of a railway waggon^ where b, b, &c. are the wheels^ and 
a, a, a, a, their axles. The etid of the axle which is nearest the wheel 
turns in a long slot or reciess seen bdoW d in Fig. ^, while the other end 
e of the axle has afl^ed to it a ball ot spherical knob^ which turns in a 
Socket in the opposite bearing. By this COnstitiction the wheels revolve 
independently of one another^ and a difference in the paths which their 
rims describe will not cause them to rub or slide upon the rail. As rail- 
roads are never perfectly levels the long slot allows the axle and its wheel 
to fidl^ as at A^ Fig. 6, the ball and socket joint at the reverse end giv- 
ing it play. Mr Stephenson does not mean to confine himself to the ball 
and socket strictly^ as several other modes of constructing a loose joint may 
tfns#er ^epUtpose; but he 6launs as his invention ** the double axles^ 
and the mod6 c^ giving them play^ by the loose joint at one end of its bear- 
ing, and the «flot at the other." — See Newton's Journal of the Arts, vol. xf. 
p. 169 and p. 200. 

5. Destriffian of Union or Compound Hods in ufhich Wood and MtUd art 
combined so as to firm SaHs or Rods fbt Bedsteads, Cornices, S^c. By 
Mr Samued Fbatt, New Bond Street. 

This invention promises t6 be of very great utility for producing strong 
but light rods for the slender parts of furniture. The rod$, &c. are first to 
be made of wood to the desired shape^ and the wood is then split or sepa- 
rated lengthwise into three pieces, and after some parts of the interior of 
the wood are removed^ a bar of iron with three leaves is introduced, and 
the three pieces of wood united again by glue or otherwise, with the three- 
leaved bar inclosed. A section of these bars is shown at A, B, C, Plate 1. 
Fig* 7, where A is a section of a rod ready to be operated upon. It is then 
divided and finished as at B, the iron rod having the form shown at C. 
The patentee proposes to coat the iron rods without wood, with cylinders 
of thin brass drawn over the outside of the rod, so as to give them the ap- 
pearance of solid rods of metal, as shown at D. — See Newton's Journal of 
the Arts, vol. xi. p. 183. 



Digitized by 



Google 



Mr Hodgkimon on the Sirmgth qf Mttleriais. YlV 

AftT. xxxviiiAanalysis of scientific bo^es and 

MEMOIB& 

Otsenfaticms on Mr Barlow's I%eory of the Strength ofMaieHaUp and 
• his Conclusions respecting the situation of the Centres of Tensiod and 
Compression in a Bent Bod^. By Eaton Hoogkinsok^ Eiq. Com- 
municated by the Author. 

The common theories of the lateral strength of materials have, as is well 
known^ been formed on the supposition that bodies ai^e incompressible^ 
and^ consequently^ the deflectioa of a bent beam is assumed to arise whol- 
ly from the extension of its fibresr, the Mcrum being on the edge of tfite 
beam. 

But theories derived from this supposition are much at yariance willi 
^experience; and this drcumstanoe.has ii^duced philosophers to seek foir 
Others. Coulomb assumed^ that a body^ when bent^ wsi| contracted oli 
one side^ and lengthened on the other ; and^ consequently, that there was 
some line, between both, where contraction ended, and extension began. 
With this supposition, and that of the equality of thp forces (in-essmre^) 
on each side of this line, which has since been denominated the ** neutral 
line," Coulomb attempted to sketch oiit a theory of the strength of bodies, 
but which, though elegant, was so ab^acted and oondse, that it seems lo 
have escaped the notice of writers, till Dr Robison, in his excellent Mssdy 
on the Strength of If aferfa2f,< alluded to it^ andy adopting the above sup- 
positions of Coulomb, varied the mode of considering the subject a little, 
but made no attempt toward its pradtical application, and left it, not un- 
mixed with errors, in other resi)ects, nearly as he found it 

The next writer who, after a long lapse of time, seems to have paid at- 
tention to the embryo suggestions of Coulomb and Robison, is Mr Barlow. 
His object, hOiMneVer, was liot to supply their defects, and furnish, from his 
experiments, the requisites fox adapting them to practiob, but in part 
unfortunately to reject them ; proposing in their stead a new theory, dif- 
fering from Coulomb's only in this,— 'that the sums of the forces on each 
side the neutral line, taken coUecdvely, instead of being equal one to the 
other, are inversely as their distances from it. And this supposition^ as 
will be shown hereafter, is the source of the errors mentioned above. 

The paragraph in which they occur is as follows. ^' The mechanical ope- 
ration of fracture maybe considered under the form shown in" the annex- 
ed figure, Plate J. Fig. 9, ^* where ft is the neutral axis, / the centre of ten- 
sion, and c the centre of compression ; wn weight equal to the tension of 
ill the fibres in An, and w a weight equal to all the resistances to com- 
pression in nC, which weights and distances, or levers nt, nc, must be such, 
that w X nt ^w' y^ nci for it is this equality which determines the po- 
rtion of the point n . ''And the sum of diese, when the weight W iq just 
sufficient to produce the fracture, is equal to X W nN ; that is, when the 
' three forces are in equilibrio, wemusthavew ^ni-^v/y^ne =:W X «N 
= «t(> X «'•• 

* See Mr Barlow's Mfsay on theJStrengih and Stress <ff Tirn^^ Art. 120. 
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"Now, iiWHiining the above reasoniog^ rapectiiig the forces cm eadi side 
the neutral line, as true, we will examine the consequences ; and idnoe 
wXni = u/Xnc, and w X nt+v/ X w= W X nN, n must, from the last 
equation, evidently act. as a. fulcrum or joint, on which the double lever 
Nni, Nnc, would turn. Suppose, then, instead of th^ double lever, we had 
two levers Nn/ and N'ac unconnected, except at the firm joint n, on 
which they both turned, and at the ends N and N^ of their equal arms, 
we applied 4 W; it is evident, since wXni=: w'Xnc, that each lever 
would be in equilibrio with its load, and one have no tendency to deflec-> 
tion more than the other. If now we supposed the two arms cemedt- 
ed together, the two levers must evidently have the same effect upon the 
joint n as the compound lever Nn<, Nnc, with W suspended at N. And 
since W can only act in the direction of gravity, and consequently has np 
effect on the levers (of which the beam is assumed to be composed) in 
drawing them from, or pressing them toward the wall, we shall have in 
the lever Nnt, the pressure on n, (in the direction Nn) equal the tension 
in /, equal w; and, in the lever N'nc, the joint n will have to resist an ef- 
fort in the opposite direction nN', equal to the pressure in c, equal w\ 
The imaginary joint n, which is in the neutral line, will then be affected 
by a force equal io the difference of the weights w and w', viz. of the 
forces of tension and compression, and have its fibres stretched or com- 
pressed by the force; which, when the above forces are unequal, is con- 
^trary to the definition of the neutral line. The assumption u^vn = 
li/ X nc, as a general equation, is therefore erroneous. 

It will further appear, that the foregoing deductions, while they tend 
to refute the supposition of Mr Barlow, serve equally to establish that of 
Coulomb, the deficiencies of whose efibrt I have endeavoured to supply in 
the above mentioned Memoir. 

The next conclusion of Mr Barlow in the above paragraph is, u; X n/+ 
a/ X iic=WX nN;=2tt> X nt, and thelast equation,viz. W X »N==2i£> X n^, 
is that which he has used for estimating the strength of materials: but 
this, like the former, must be incorrect, since wXniis not generally equal 
to u^ X nc, their sum, therefore, cannot then be equal to 2 wXnt 

The errors in the preceding theorems extend their influence through 
a great number of the pages following the paragraph quoted above, entire- 
ly destroying the ingenious deductions in the first 20 of them, and the 
conclusions so unsatisfactory of the coincidence of the centres of tension 
and copipression with those of gravity : those conclusions having been 
drawn from experiments conjoined with the jtheory we hfive just been ex- 
amining. 

Mr Barlow will likewise have to correct (besides some errors of secon.- 
dary importance) the last column of the tables presented to the Hpnour- 
able the Principal Officers and Commissioners of the Navy. 

As the mechanism of the transverse strain seems by no means to be 
well understood, I possibly shall be excused for giving the.following nue- 
. chapical illustration of the matter. 

I took a board ABCD/ Plate I. Fig. 10, 3 feet 6 inches long, and 1 
foot broad; and at about half the distance between its two ends, and near 
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to tbe side AB, tMere were sAiall lioove&ble pttHies affixed^ bib G, H, I, and 
sitnUar pullies near the corner C, as represented on the figure; and in the 
intermediate space between these, as at F^ there was a rectangular hole cut 
through the board, and where the dotted line is seen thei'e projected the ends 
of a number of equal equidistantstraight springs of iron or steel wire, which 
were firmly inserted at their other ends into a wooden firame abed. 
Fig* 111 and this frame was then fa^t nailed at its ends a and d to the back 
of the board, so that the springs between a and d might project about ah 
inch through the hole F, and be perpendicular to the plain of the board. 

I then got a very light piece of wood in the form of an isosceles triangle 
ELM, whose altitude was about 3 feet 6 inches, (the length of the 
board) and its base IM 10 inches. Along the side of LM there was 
nailed a piece of tin, perforated with a row of holes, so as rather loosely to 
fit the ends of the springs projecting through F, and this tin was slid up- 
ou them. The board ABCD was then raised perpendicularly to the hori- 
zon, its edge CD being uppermost, and having the triangular piece KLM 
sliding along its side, and attached to the board only by the springs : the 
end AD of the board serving to render the triangle steady, and, (by 
means of a pointed instrument passing through the latter) to hold it, if 
necessary, in any position. 

I then hung a small weight at the end E, and there being nothing to 
support it, and the weight of the triangle, but the springs^ the point was, 
as might be inferred, carried some distance down, the upper springs being 
drawn after the base of the triangle, nearly in the> direction CD, and the 
lower oqes made to recede in the opposite direction ; the whole tiilming 
lis it were on the central spring, which was not bent, and consequently 
supported nothing. 

I next attached a weight t£r to a point of the triangle near to L, 6k in- 
bbes firom the central spring, by a string passing over the pully I, and an 
equal weight v/ to another point, ^ an inch on the other side of that 
spring, and increasing the weight at E, so as to bring the base LM per- 
pendicular to the horizon, (which was done in all the experiments,) I 
ibund that the whole turned'round the central spring as before, thougl^ 
the distances of the equal weight firom the central spring were as 13 
tol. 

I afterwards put weights to other points, passing over all the pullies, 
'6, H, I, at once, putting sometimes a large one over 6, and a small one 
over I, and sometimes the reverse ; and, doing in like manner by the 
puIlieB near the comer C,'I found that the apparatus always turned 
round the central spring, without its being bent, when the sums of the 
weights on each side were equal. But, if the sums of the opposing weights 
•were unequal, the triangle no longer turned round the central spring, but 
'rbiind some other point, at which there was an equaUty between the ne^ 
gative and affirmative forces. 

It is evident that we might have substituted fbr the weights in the 
above experinjents springs, whibh would have been unbent, when those 
which are in the instrument were so, and whioh (when bent so that the 
triangte might asBume the poiition it was in during the cxpwiments^) 
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woald exert equal ftroes fo the won^ta w, w*, &c. liiemadreg; ga^ 
Iherefiire, LM may be oonddered as file liiie of the ftactnre of a beam, 
wfaeieof ELM is a yertical lectioD, the oeatjral spring on which the tri« 
angle turned beiiig its neutral line^ and the springs and weights on each 
fide of it representing the forees of tension and c om prcii i on ;. wbiA» 
0xnn the eaqwriments abofe, hsTB no partlcQlar rektion to their distances 
from jthe neutral Hne, as aisaBied by Mr Badow, but nrnst^ under aH 
the chrcunutances^ be equaL 

I have now oonsidered, at perhaps too great a length, the principal 
question in tibe review; and^ as the result has been, in my opinion, une- 
quirocally to show the erroneousness of the theory in dispute, it may be 
the less necessary to dwell upon the other remarks of the writer. I shall, 
however, briefly notice each of them. 

The fifsst thing that particuUffly arrested my attention, (and it indeed 
created some surprise) was, to find the writer representing this sulrject, 
Tix. the research finr a oonect theory of the lateral strength of materials;, 
<* as one rather of curious philosophical inquiry than of actual import* 
ance," and the reason assigned is, that we can compare the strengths of 
similar beams without it. In tlie same manner, we might assert that if 
we had a globe, or a barrel, of which, by filling or otherwise, we had ob« 
tained the content, it would be easy to find the content of another globe 
or barrel, sunilar to the fbrmer, though horger or smaller. But if we knew 
the content of a cube, or aglobe, and wanted that of a barxel, it is evi-* 
dent that it would be indispensably necessary to haye aome more general 
rule by which the contents of dissimilar bodies could be compared toge- 
ther : The same observatian must apply to the strength of materials^ In 
timber, indeed, the want of such a rule may be little felt, its beams being 
generally rectangular; but iron nmy be cast into rarious fi>rms, and it 
would be considered both expensLye and inconyenient if it were always 
necessary to cast two beams, in order to break one of them, before we 
could be able to judge of the strength €i the other. The (pinion of the 
reviewer, too, in this matter, seems Qvjdif^ from the labour that philo- 
sophers have bestowed upon it,) to be at variance with that of ahnoat 
every vmter on the snlgect» firoiA Galileo to Mr Barlow. I shall, ther^ 
fore, leave this, and proceed to his other remarks. I had shown, in the 
above mentioned Memour, that, in incompressible bodies, Mr Barlow's 
theory gave the strength of a beam double what it ought to do; this, the 
imter of the Review admits, but makes a charge of an opposite nature 
against the theory I advocate. Jt shall be given in his own word^^'^ It 
is singular Mr Hodgkinson did not perceive, that precisely the same want 
of generality applies also to his theory, by taking the opposite imaginary 
case, viz. of the material bemg infinitely inextensible; for, in this am, 
the area of tension being zero, the brc»king weight would be aero, ojr 
taking any small area of tension, then the strength would be infinite, 
.both inconsistent results." In reply to this, I would ask that ingenious 
writer, whether I might not, with greater propriety, express my suipiw 
At his not having seen that a .body mig^t be inextensible^ /cpmparatlvi^J 
withits copopieisibility, wilhout being infinitely strong, tOfA cpmi^uent- 
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ly^ that his remarks do not apply to the theory in^uestioii. The iron, 
in my experiments on compresslpn, may be tfOusa as an example of this 
extreme case. 

In regard to the suggestions of the writer, in the same page of the Re- 
view, respecting the possibility of a change in the kw of mechanical ac- 
tion, in consequence of an alteration in the situation of the neutral line, I 
would refer him to the last experiment with the instrument above, from 
which it appears, that if the forces, on each side of that which before way 
the neutral spring, were made unequal, that spring was no longer the neu- 
tral spring, but some other, on each side of which there was an equality 
in the forces. 

The last observation of the reviewer which will require to be noticed 
here, is that in which he objects to my conclusion, " that the mean index 
(.97) of my experiments on extension approaches so nearly to unity, the 
index of perfect elasticity, that it seems unnecessary to assume any other 
law ;" and the reason assigned, which is certainly not a very strong one, 
is, that the result of one of the most anomalous of my experiments difiers 
widdy .&om 4hat law-:— In answ^ -to this, and to his remarks immediately 
following, I would beg to refer him to my note, page 265, in the memoir 
above, and to page 380, example third, from which last it appears, that, 
in the fracture of a joist, the error from the assumption of perfect elas- 
ticity, was not ^}^ part of the breaking weight. If we had taken the 
elasticities at i or f of the breaking weight, which is as fiir as it is prudent 
to strain materiak in architecture, the deviation fixjm perfect elasticity 
must have caused a much less error. 

Mr Barlow arrived at his conclusions respecting the situation of the 
centres of tension and compression, from the application of his theory to 
ecpaiments. It may not then be^ninteresting to take one of the expert- 
ments he used, and, applying the theory I advocate to it, see what the 
result will be :— As the easiest, we will take his first experiment (page 156) 
from which it appears that a beam, 24 inches long, and two inches square, 
fixed at one end in a wall, required a weight of 558 lbs. to produce the 
fittcture ; the neutral line being at about f of the depth of the beam, and 
the force of direct cohesion on a square inch of the wood equal to 1^000 
lbs. ' The formula for the strength of a beam, (see my Essay, pages 244 
and 245, Memoir above,) give 

weights i^X.ectiont«.«on X (g^^). {^t'Sl^.""^ 

weight =£cX-^- tension X(p+p'), {rnfterS^.*^ 
When 5, from the above experiment, is equal 13000 lbs., section of ten- 
sion = I inch* g'\-g' = 1 inch, p+y = t inch, a =: | inch, ^ = f inch, 
L == 24 inches, W ^ 558, lbs., aiid calling C = 1 ; imd siipposing W to 
be unknown, all the rest beinig given, We have :— 
In ,the ^rst formula, 

84X1 '"«4»w 
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In the second formuk, . 

13000><|O<lXl^54,|lb8. 
|X24X1 ^ 

But the value of w from experiment is 668 lbs. fit>in which the 
strength by the last formula, in which the elasticities are supposed to be 
perfect, differs only 16i lbs.; while the other formula, in which the 
centres of tension and compression are as deduced by Mr Barlow, gives 
the strength 254^i lbs. more than it ought to do, or nearly one-^half the 
breaking weiglit. 

The application of the same formuls to Mr Barlow's other experiments^ 
which were on triangular beams, would be much more laborious, and pos- 
sibly might give results showing the elasticities to be somewhat less per* 
feet than as above : However, I think there has been enough done to con- 
vince the reader that Mr Barlow's deductions in this respect would form a 
very defective substitute for the more natural assumption of perfect elas- 
ticities. 



Art. XXXIX.— proceedings OF THE ROYAL SOCIETY OF 
EDINBURGH. 

December 19.— Dr Edward Turner read a paper on a Method of 
detecting Boradc Acid by means of the Blowpipe. 

Sir William Hamilton read a. Paper on the Practical Conclusions 
from Gall's Theory regarding the Functions of the Brain. 

January 9, 1836.— Professor Dunbar read an examination of Dr Parr's 
Observations on the etymology of the word Sublimis. 

At this meeting H. H. Black adder, Esq. was elected an ordinary man- 
ber. 

Jan. 23.— There was rpad a Description of a New Air Thermometer fre« 
from the pressure of the Atmosphere, by Mr James King. 

There was read also a Report on the Register of the TheripometeiLkept 
.at Leith Fort, for every hour of the day and night during the years 1824 
and 1625, by Dr Brewster. 

An abstract of this paper is printed in this Number, p. 18. 

February 6.— There was read a Notice respecting the late severe cold in 
Inverness-shire and Aberdeen, as communicated to Dr Brewster in two 
Letters from J. P. Grant, Esq. M. P., and George Fairholme, Esq. 

At the same meeting. Sir William Hamilton concluded his Observations 
on Gdl's Theory. 

The following gentlemen were elected Ordinary Members:— 
Alexander Wood, Esq, Advocate. " i 

Th« Revi Dionysius Lardner, Fellow of Trinity College, Dublin. 

February SO/A.— Mr Bald read a Notice on the Fine Sand near Alloa 
for making FlinUGlass. — See our last Number» p. S33. 

There was read a Letter from Profeasor Moll of Utrecht to Dr Brew- 
ster, on a New Island in the Padfic. • This letter is printed in our .last 
Number, p. 278. 
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-Mareh^^f^A psper by Dr Brewstejr wai read, on the RtfractiTe 
Power end other Properties of the Two New Fluids in Minerals. See tibis 
Number, p. 123. 

The following gentlemen were elected Ordinary Members :—- 
Geoi^ Macpherson Grant, Esq. M. P. 
William Renny, Esq. W. S. 
Eliaa Cathcart, Esq. Advocate. 

March 20.— A Paper by Mr Stark was read, on Two Species of 
Pholas found on the Coast in the Neighbourhood of E^^burgh. See this 
Number, p. 98. 

Dr Knox read a paper on the Size of the Teeth of the Shark. ^ See this 
Number, p. 16. 

April 3. — There was read a paper on a Singular Phenomenon in Vision. 
By Mr Thomas Smith, Surgeon, Kingussie. See this Number, p. 52. 

A Notice by Dr Bjsewstek was read on the Advantages of making 
Simultaneous Meteorological Observations in di£ferent parts of the King- 
dom, on one or more days of every year. See p* I8i. 

Dr Edward Turner exhibited to the Society a Thermo-Magnetie Ap- 
paratus of Professor Barlow's. 

At this meeting, Andrew Clephake, Esq. Advocate, was elected an 
Ordinary Member. 

April 17. — There was read a Description of a new Register TberaMmM- 
ter, without any Index, by Ha H. Blackaddek, Esq* See this Number, 
p. 92. 

Mt^ 1.— -Mr H. H. Blackadder read a paper, entitled Observations ob 
Flame. 

Dr Brewster exhibited to the Society a new Monochromatic Lamp. 

A new Safety Gas-Burner, invented by Mr W. Warden, was exhibited 
to the Society. 

The following Gentlemen were elected Members :— ,; 

Foreign* Ordinary. 

May 9. — Pjrof. G. Moll, Utrecht* Rev. George Coventry. 

Prof. Stromeyer, Gottingen. Sir D. Hunter Blair, Bart. 
Prof. Hausman, Gottingen. 

The Society adjourned till Decembers, 1826. 



Art. XL.— scientific INTELLIGENCE, 

I. NATUBAL PHILOSOPHY* 

ASTROlrOMY. 

1. Mr Poncts Observations on a New Appearance in the Nebula of 
Onon.— This appearance, which was described to the Royal Society on 
the 10th of March last, was discovered by means of Mr Ramage of Aber* 
deen's 25 feet reflector, which is now erected at the Royal Observatory of 
Greenwich. Among the stars ^bout the nebula in Orion axe Jive very 
bright ones, which form a trapezium, and at a little distance three others, 
. whkh aro ahnost in the same straight Ene. These three stan are nolthdr 
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■ituated on the edge 'of the nebula^ nor nre they pardlel to tfa^ tAf^e, but 
they appear to be entirely free from the nebulous matter, which seems f6 
retire from them in a semicircular form, cls if- they had either absorbed or 
repelled the light from their discs. Mr Pond remarked the same curious 
appearance round the five stars of the trapezium, from which the nebulous 
matter seems also to have receded. He therefore supposes that the stars 
have been in both cases the immediate cause of the disappearance of the 
nebulous matter, and therefore he is anxious that other astronomers 
should attend to the subject. 

' Mr Pond has noticed a similar appearance of a still more decided cha- 
racter, at some minutes distance from the trapezium. 

«. Local A tir action of the Plumb*Line,'-~The difference between the results 
of the geodetical and the astronomical observations lately' made in Italy> 
amount in one case to nearly 37^, and in another to 17^. The matter 
near the surfiice at Milan, appears to attract the plumb-line considerably 
to the north of the vertical, and that near Rimini considerably to tt^ 
■oath.-*2>tt6/tii PhiL Journal, No. ii. p. 449«- 

3. Captain Ross on the Occultation of the Planet Herschel by the Moon.-^ 
. In observing the immersion of Herschel behind the dark llmb^f the moon 

on the 6th August 1824, with Mr Ramage's S5 feet reflector. Captain Ross 
noticed that the light of it be^n to diminish before it touched the disc, 
and it appeared to have extended one^third of its diameter on the dark pari 
tfihe moon, at the same time separated by a fine line of light before it 
disappeared. At its emersion, on the contrary, it appeared one-fourth of its 
diameter distant from the moon's western limb. — Mem. Astron, Soc. vol. 
ii. part i. p. 91. * 

4. Fifih Comet of 1825 in Eridanus.^'Iu our 7th No. p. 176, § 5, 
we have mentioned the discovery of this comet, and in No. viii. p. 377, 
^ 5, we have given the parabolic elements of it by Capocci. These, 
however, and others that have been computed, deviate greatly from obser- 
vation^ and hence M. Clausen of Altona was induced to try an elliptical 
orbit, of which the following are the elements : 

Mean Time. 

Passage of Perihelion at Altona, 1826, April 22. 18525 

Longitude of Node, . . . 198^ 22/ 27^' 

LoDg^tude of PerihelioD, - . 115 6 9 

Indination of Qrbit, . . 40 40 12 

Eccentricity, . 0.9498700 

Log. Perihdion distance, - . - 0.3156662 

Revelation, - - - 265 Yean. 

Modon, ♦ Direct 

These elements difier very widely from the parabolic ones. 

&. Second Comet of ISHfi in 7\z«ruj.—- In our two preceding numben, We 
htft given a &U account rf this comiet, including the parabolic and ellijj-i 
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. tioii«kmeift84to bsve been caleulatedftr it M. Hansen lias comfNited 

A seoQnd elliptic orbit for it, wbich is as follows : - 

Mean Time. 
Passive of Perihelion at Seebeig,' '1825, Dec. 11, 29767 

Longitude of Node, / Mean Equinox, I 215'' 39^ 17".9 

Log. of Node, — L,ong. Perihelion, "l 1st September, J 267 24 3.2 
Inclination of Orbit, - . . 33 35 9.56 

Eccentricity, -. - - 0.9817028 

0.0923926 
Revolution, - - 556 Years. * 

Morion, Retrograde. - 

On the 3d of June, at 8** 54' mean time at Seeberg, this comet will be 
in 201"^ 41' rigbt ascenBion^ and IBP 08' south declination^ and its distance 
i^om the earth will be 1.713. 

6, First Comet of 1826, or the lost Comet of 1772, — This cornet^ discoTer- 
ed by M, Biela on the 27th February^ and by M. Gambard on the 9th 
March^ has been found by M,. Clausen to be the comet of 1805, anc^also 
thai qf\772, which has been so long lost sight of. He has found its ellip-i 
tical elements to be as follows : 

Mean Time. 
Passage of Perihelion at Altona, 1826, March 18, 49297 
Longitudeof Perihelion, r Mean Equinox,^ 109* 53' 29^^.7 

LcmgitttdeofNode, 1 Jan. 0.1826, j 251 27 \M 

Log. Perihelion Distance, .... 0.5496086 

Eccentricity. - - = Sun. (48* 12' 28^75) 

Inclination of Orbit, '- - - 13 32 52 

Revolution, ... 2438 Days. 

Motion, Direct 

It is necessary only to suppose a revolution of 2470 days to establish 
the identity of this comet with that of 1772. We should then have five re- 
volutions between 1772 and 1805, and three revolutions between 1805 and 
1826. 

M. Gauss has proved that the comet of, 1772 cannot be identical with 
that of 180$ ; at least, that between its two oppositions, it has not passed 
near so large a planet, that it could have experienced from it such perturba* 
tions as would explain the difference between its elements at the two op- 
positions. But this is precisely the difficulty that the elements of M. 
Clausen satisfactorily explains, after a remark of Dr Gibers. By supposing 
the comet of 1772 to have a revolution of 2438 days, it ought to have been 
exposed in 1782, and still more in 1794, during a considerable time, to the 
powerful influence of Jupiter. In order to estimate this influence, M. 
Clausen is at present examining anew the ancient observations, and com- 
puting the perturbations— Z,e</er^om Professor Shumacher, March 30^ 
1826. 

7. EUipticity of the Earth at Port Bowen. — It appears from observa« 
tions made with an invariable pendulum at Greenwich and at Port Bowen 
in ^he Arctic regions^ that the ellipticity of the earth is ^gg^gj-. 
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. 8. The Double Siar 61 C^gnu-^lt appears that M. Arago has Utdy at- 
tempted» in vain^ to discover a sensible parallax in this remarkable d<mble 
star. Dr firinldey, long agOy (see his Elementary Treatise of Astronomy,) 
ohseryed this star for the same purpose^ but found no parallax in declina- 
tion. Professor Besael obtained a n^ative parallax^ seeming to show that 
it was more distant than the stars with which he compared it. l^le ra- 
pid motion of this pair of stars« would certainly induce us to believe them 
nearer than other stars ; but the notion^ when examined, %p]pesn to be 
no better supported than the commonly received one, that the bright^ t 
■tars are nearest 10 us.— Z>tt^» FhiL Journal, No. ii. p. 4d0.| 



« #. Effect of the Suns light in diminishing Combustion. It has always 
been considered a vulgar error, that the sun's light extinguishes afire, but 
the following experiments by Dr M'Keever put the matter beyond a doubt. 
"See Ann. of Phil x. 344. 

1. A green wax taper in' sunshine lost 81 grains in five minutes. 
. A white wax taper in a darkened room lost 4t — — — 
9. In bright sunshine a piece of wax tajier 7. inches long required to 
, consume it - . - - 5' , 0" 

In day light it required - - 4 52 

In a. dark room - . - - 4 30 

S. In the spectrum one iQch of taper was burnt in the following 
t^tassz ... 
At the end of the violet ray . - 4' 36^ 

In the centre of the violet nqp, . -^ * 4 86 
. In the centre of the green ray - 4 SO 

In the centre of the red ray - 4 16 

* 10. Singular Phenomenon observed by M. Ramqnd on the Pic du Midu 
— "When M. Raroond was on the. Pic du Midi, he ob^frved his own sha- 
dow, and those of his two companions,''projectedon a cloud situated alittle 
distance above them, with a distinctness and an accuracy of outline quite 
surprising ; but what was more astonishing, these shadows were encircled 
with glories, shining with ike most brilliant colours. " Those who witnessed 
this magnificent spectacle,*' says M. Ramond. '' might have supposed that 
they were assisting at their apotheosis." Several naturalists, among others, 
Bouguer; and the sons of Saussure, haVe seen this phenomenon ; but none 
of tiiem observed this distinctness of form, which can only be explained 
hy the smoothness of the surface of the cloud upon which the shadow was 
projected. . With respect to the glory, Bouguer sqpposed that it might 
arise from tbe decomposition of the light produced by the particles of ice 
*^u^pended in the cloud. Thus he would say, that the rays of the sim 
being intercepted at the place occupied by the shadow, there is produced 
at the place a coldness, and the icy particles becoming more numerous 
.there, qnd on the mai^in of the shadow, produce the decomposition of the 
flight., .M. Kamond, however,, ol^ts to this explanation, and considers 
it aa-xsertain, that the. cloud on which his shadow was prqjected could .not, 
/rom the temperaturnof thePic> have then-held any icy particles in sus- 
.^^>ciisio;!. 
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' 11. On ik& Powerfid JSffeet of BumiHg^^^hsui ai grettt 'Srmgkts.^The 
extreme traniperency of the air on high mountaiiiB^ which hinders the eb-i' 
leiifie rmys which trayerae it from heating it directly, gives rke to several 
eflfeeto di£^eiit from those we obsar,«e on tfatf snrfiice of the eartK Hie 
heat of the ground, fi>r example, which absorbs the solar rays on those snin- 
mito, is.often, as M. Ramond obserres, oat of all proportion to that of the 
atmosphere. When these rays, therefore, are collected in the fbous of a 
lens, they have much greater power than when they traverse a thick and 
less transparent atmosphere. He found that a lens of a very small diame^' 
ter was sufficient to set fire to hodies, which a lens of double the diameter 
would scarcely heat in lower regions. M. Ramond su|qposes that the tern* 
perature of the different colours of the spectrum might be well ascertained 
on lofty summits. ^ 

The Memoir of M. Ramond, which contains these two notices, is entit* 
led, on the Meteorology of the Pic du Midi, and was read at the Academy 
of Sciences, on the 13th March l826.^Le Olohe, March 16, 18S6. 

MAGNETISM. 

12. Dntmal Variation of the Needle in the Arctic Jtegi^m.^-^Frtm a pa- 
per by Captain Parry and Lieutenant Forstar, read before the Royal So- 
ciety on the 13th April last, it appears that the diurnal variation of the 
needle at Port Bowen sometimes amounts to 7° or &^, and is never less than 
1^. These ahle observers are said to have discovered a decided connect!o& 
between the diurnal variation, and the positions of the sun and moon^ 

HETIOROLOGiY. 

13. Meteorological Observations on the l7thqfJuly neat.-^Vrinted sche-i 
dules have been circulated by the Royal Society of Edinburgh, with a re- 
quest that observations on the thermometer, biCroraeter, raiut^a^, &c. and 
general state of the weather, should be made in various parts of the king, 
dom on. the 17th of July next, and at every hour of that day, ^m oncf 
o'clock in ;the morning to twelve o'clock at night. It is much to be vrasli- 
ed that corresponding observations should he made in England and In- 
land, and on the Continent of Europe on the «9m.e day, as very important 
results may be deduced from such a series of simultaneous observations. 
Schedules and directions for making the observations, may b^ obtained, by 
applying to Messrs Taits, bool^sellers. Prince's Street, Edinfajoigh; 

n. CHEMISTRY* 

14. Dr Henry's Analysis of a Crystalline Compound ofHyponitrous and 
Sulphuric Acids.-^thK substance was formed in the process for making 
Sulphuric acid in leaden chambers, and its production appears to have been 
determined by intense cold. The product of sulphuric acid having unac^ 
countably fallen off, it was suspected that the ventilating pipe was closed 
with sublimed sulphur ; but, when examined internally, it woe found to 
have been completely stopped by a prystalline solid^ not unlike borax in 
appearance. When kept for a day or two in a warm room, it asaumed a 
soft pasty fbrm ; and, by standing stfll longer, a liquid of rathir thick con« 
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ngtence, md of tke spedfic gwvity 1.631^ floated over tfie iwM Mid 
part.' : .." 

Tbe crystalline portion of the mass, from wbich the liqnidr kad bten . 
drained^ but which atiU conCiiraed a soft solid^ was intensely add to tba 
'taste, and when handled^ stained the fingers like strong nitrotts acid. When . 
added to water, a rise of temperature of more than <K)^ F. was prgduoed, 
and a violent effervescence took place, accompanied with red fames, re*^ 
sembling those of nitrons gas when escaping into the atmosphere. A.si»r 
milar extrication of gas was observed, on pouring the deliquiated portion - 
of the mass into water. 'By collecting the gas, in a pneumatic trough, ik 
was found to be nitrous gas of remarkable purity. 

. The crystalline substance sustained a heat oC 990^ F. for more than an. 
hour, without parting with any gas ; but at S80°, nitrous gas waa evolved. 
A temperature, however, of 400^ did not entirely decompose it ; for the 
liquid which remained, when poured into water, gave abundance of nftroua 
gas. The proportion of that gas which could be expelled by heating, the^ 
solid salt, exceeded what was evolved from the same quantity by solution 
in water. B.esides the permanent gas, a vapour was also separated by heat, 
which was evidently nitrous add, since it tinged a few drops of water con« 
tained in a small receiver, first green and blue, and then orange. 

Having ascertained that the crystalline solid contained no fixed baise, 
and that it yielded nothing but sulphuric add, nitrous acid, and nitrous: 
gfis^ Dr Henry proceeded to ascertain the proportion of its constituents. 
The nitrous gas was determined by coUecting the gas disengaged by the' 
action of Water on the solid compound, heat being applied \q expel the 
whole of it. To the residual liquid, sufficiently diluted with warm water, 
a solution of pure barytes waa added, till both the adds were complete- 
ly neutralized. The amount of sulphate of barytes gave the exact 
quantity of sulphuric add. To the filtered liquid, a solution of'sul* 
phate of soda was added, and a second product of sulphate of barytes 
aubdded, firom which was infiurred the quantity of nitrous add. Ab- 
^racting the weight of these substances from the quantity subjected to 
analysis, the rem&inder gave the quantity of combined water. One hun- 
dred grains of the cryatalline substance afforded 

GfaiDf. 
Beal sulphuric add, - - - 68.000 

Nitrous gas, - . 5.S7S) 

Nitrous add, - - 7.800 / 

Water, .... - 18.927 

• ^ 100.000 

In this case, however, the results of analysis do not give direct informa- 
tion of the nature of the original solid, because the elements of the nitroua 
compounds are doubtless evolved in a state of arrangement very different 
firom that in which they had previously existed in the solid itself. After 
* tonsidering the subject under various aspects, Dr Henry conceives it most 
probable that they are thus arranged : . 

U. '. ' ■ \ 
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' Sii^mie aad, 5 atoms, (iO X 3) - * - 900 

Hyponitrouft add, 1 atom, « ' « . 38 

Water, 5 atoms, (9 X 5) - - - 45 

Weight of iu atom, - - - - , 883 

Or, in 100 parts. 

Sulphuric acid, - ... . 7T).67 

Hyponitrous acid, - . - . 13.48 

Water, - - - - . . 13^1 

100.00 
The exceni of water obtained by experiment over the theoretical pro- 
portion, is ascribed to the solid having imbibed water in addition to that 
which is essential to it in a crystallised form. 

The changes which the solid undergoes, when brought into contact with 
water, are supposed, by Dr Henry, to be the following : — An atom of hy« 
positrous acid (regarded for the sake of convenience as constituted of an 
atom of nitrous gas united with an atom of oxygen) is decomposed ; the 
atom of nitrous gas escapes ; and the atom of oxygen, uniting with a oon« 
tiguous atom of hyponitrous acid, composes an atom of nitrous acid. 

'^ The crystalline solid which has been above described, is piobaUy 
identical with that obtained many years ago by MM. Clement and De- 
sormes, {An. de Ckimie, xlix. 334,) by mingling in a glass balloon, solphti* 
rous acid, nitrous gas, atmospheric air, and aqueous vapour ; and also widi 
a similar compound, afterwards formed by M. Gay-Lussac^ by adding to 
sulphuric add the product of the distillation of nitrate of lead, whldh he 
considers as chiefly, hyponitrous acid, CAn. de Chimie ei de Pky. i. 407.) 
It furnishes another example, in addition to those before known, of a weak 
acid serving as a base to a more powerful one. The combinationa of fluoric 
^id with silica and boracic acid are familiar instances ; and M. Berzelina 
has lately discovered others in the compounds of fluoric add, with the 
eolumbic, titanic, tiingstic, and molybdic acids. These, however, difl^ 
from the compound of hyponitrous and sulphuric adds, in possessing gveaU 
' er permanency, so as to form with bases distinct genera of salts, entitled 
to the names of fluo-titanates, fluo-columbates, &c. ; whereas the eom« 
pound of sulphuric and hyponitrous acids is instantly decomposed by eon- 
tact with a base, and the salts obtained are. identical with those whieii 
would have been formed, if those acids had been separately united with 
. the same base." — Annals of Philosophy for May 1826. 

/ 15. On the Air contained in River and Canal Waters.'^Jh Ure has de- 
' lermined the proportion of air contained in these waters by boiling them. 

Grain Measuics* 
I8600 grain measures of canal water (in winter) yielded 
Filtered river water, drawn in the dty of Gla^ow from 
\ the pipes of the Cranston Hill Company 

Filtered river wdler from 4Jie pipes of the Glasgow Water- 
Company .... 
Water taken directly from the river Clyde, somewhat swol- 
len by winter rains 
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Tbe gaaeou mtlter obtaiiied fiom the flnt three Wftlen^ ooiiiiilted «f 
1-lOth carbcmic add gas, and 9-10tb8 atmospheric air. That hota th^ 
open river contained only l-20th of carbonic add. The above fraten^ 
when submitted to examination, had a temperatiire of 5^° Far«— 'Brande's^ 
Journal. 

16. SubstanceM which aecompiny CiMOuichouc when obtained from the Tree. 

in the stale cfSap, — A spedmen of the pur^ sap, from the soul^em part 

of Mexieo, yields, according to Mr Faraday, 

Caoutchouc, - - « 317.0 

Albuminous predpitate, - , • 19.0 

Peculiar bitter colouring matter, a highly a2sotaied substance, )^ 
Wax, - . • J ^^-^ 

Substance soluble in water, not in alcohol, - 99.0 

Water, add^ &c. * • - ^63.7 



1000 
Brando's JcmmaiL 

17. On the Nature of Picrotoxine and Menispermic ^ctd— -In an analy<it 
sis to which M. BoulJay subjected the berries of the Menispermum coccv^ 
hts, that chemist succeeded in separating a peculiar crystallizable princi- 
ple v^ich, from its bitter poisonous qualities, he called picrotoxine, and 
«!^rded it as a vegetable alkali similar to morphia and kina. He at the 
aaiiie time 4etficted the presence of what he concdved to be a new add, to 
which he gave the name of menispermic add. As some doubt remained 
as to the accuracy of this analysis, M. Casaseca has made an examination 
4)f the berries, and arrived at diese conclusions : 

1. That the menispermic add does not exist. 

^ That the properties attributed to the menispermic acid, and which in- 
4«eed M. Boiillay tor regard it as a new vegetable add, are owing to a mix<- 
vgMe of sulphuric add with ori^nic niatter. 

8* Thatthe picrotoxine doef not possesr alkaline properties!, and there- 
•Spmi ought jiot to be regarded hs a vegetable alkali, but as a peculiar bitter 
/)^ndple. 

M* Boullagr, in reply, confesses, on the authority of VauqueUn, that his 
menispermic add is a mixture of sulphuric and malic acids, coloured by 
vegetable matter* He also admits that picrotoxine has no alkaline feac- 
-tidn, and cannot neutralize an add. M. CasaseCa is therefore quite jttsti« 
'fied. The picrotoxine can, however, combine with acids, and forms crys* 
tallisable compounds with the acetic and nitric adds. — Journal de Phar^ 
maiiie,for Feb. 1826. 

18. Prixe Questions of the Parisian Society of Pharmacy for 1826. 

1st, To determine the essential phenomena which accompany the trans- - 
fbrmation of organic substances into acetic add during the act of fermen- 
tation. 

9d, Is the formation pf acetic addr always preceded by the production of 
i^cphol, in the same manner as the production of ^ugar precedes that of 
alcohol in the vinous fermentation ? 
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'3d, What are die aubatanceB wfakfa may aen^ aa a ftmeiit fbr dte aafe- 
toaa fennentatioD^ and ^hat are the essential eharaoters of these kinds of 
ftments? 

4th^ What influenee does die air exert over the aoetoa« ftimentation ?' 
la its presence essential ? In which case how does it act ? Is itsX)ffioe dw 
same as in the alcoholic fermentation, or, if absorbed, does it become a con* 
stitnent part of the add, or give rise to foreign products ? 

^^, Finally y To establish a theory of the acetons fermentation in har- 
mony with aU the facts observed. ' 

The Society will give a medal worth 1000 fhoics to the anthor who shall 
sdve all the proposed questions completely. Or, if not entirely solved, the 
Society will grant ff medal worth £00 francs to the person Who treats the 
greatest number ef questions in a satisfactory manner. 

The memoirs to be written in French or Latin, and to be delivered to 
M. Henry, Secretary of the Society, before the ist of April 1887. A 
motto IS to be attached to the paper, corresponding to that on a sealed 
packet, containing the name of the author. Foreigners are invited to oon« 
tend for the prize.-^(mma/ de Pharmacief Feb. 18S6« 

III. KATUKAL HISTORY. 
MINERALOGY. 

IP. Selenium found in Bavaria. — ^Mr Hermann von Meyer, of Frankfbrt^ ' 
has found this substance in the sulphuric acid made at Bodenmais in 
Bavaria. He has not re-examined the one from which it is produced, 
and* therefore, he has not discovered whether it occurs in some particular 
combination, or is merely contained in the iron pyrites from which the 
4cid is obtained, by first converting it into dry sulphate of iron, and then 
distilling the acid from it. 

90. Uran'bloom, a new mineral spedes,'-^Vrofessor Zippe, of Prague, has 
given the following account of this mineral, which was sent to him as 
something new, by Mr Peschka, of Joachimsthal. It is of a very pure 
and bright yellow colour, between the lemon-yellow and sulphur-yellqw 
tints. It occurs in crystalline flakes, too small to allow of being deter- 
mined in respect to their regular form, and possessing but little lustre. 
It is very soft and opaque. When slightly heated before the blowpipe, 
the colour is changed into orange-yellow. The mineral is soluble with 
effervescence in acids, producing a yellow solution, which afibrds a brown ~ 
precipitate by prussiate of potash. . It appears, therefore, to be a carbo* 
bonate of uranium. The uran-bloom has been found in a silver-vein, 
called the Elias, at Joachimsthal, in Bohemia, disposed on uranium-ore, 
along with the yellow oxide, and sometimes accompanied with pharmaco- 
Ijte. tt is distinguished from uran-ochre, chiefly by its stronger lustre 
and paler colour, and from sulphate of uranium, described by Professor 
Jolm, by its insolubility in water. It appears to have been produced by 
lly decomposition of the uranium-ore, on which it forms a coating. 
'^V^handlungen der GeseUschafi dee Sdhmiechen Museums, vol. il. 1B94, 
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, il. Mitw LooatUie^ of M^ift Mi^mih* Lev^nei-^Ttofymf 2^pp%> of 
Mteffkf, has di8c«y^«d this mineral in the cavities of an amj^gdaloi^al rocky 
fiirming part of a coU/eoticm of minerals from Greenland^ sent to the Museunot 
8t Pragne by Sir Charles Gisseck^ The locality atached to die specimea 
w Kogneraoak, near Godhavn, in the iahind of Disco. It is in every r^ 
apc^rsinulwr to the variety from Dalsii^pen in Faioe^ established^as a new 
qpedes by Dr Breiroter.* As at Dalsnyprai, it is accompanied by Henlandite*. 
▲nodier variety was discovered by Mr Haidinger in the cavities of a rock: of 
the same description^ said to be from the Vicentine. Heoe it idso occipra 
in twin crystals similar to those represented in Mobs' Treatise, (voL ii. 
^Fig. 194;) but it is associated chiefly with chabasite. It would be inte«i 
XBSting to inquizie into the chemical ^0br«»oa,of two species which are so 
very like each other in the whole disposition and physiGaL quality of their 
ftcea of crystallization J while they differ in their angles, which are 
^p94» 46' in chabasie, and 79° 29' in Levyne. The mineral analyaaed by ' 
BenelittSj under the name of Levyne, and mentioned in his last Acanmt 
^ihe Frogrets of Chemistry, S^c. t is, in fact, chabasie, with the other vac 
xieties of which it agrees also in its chemical composition. The form of 
Levyne has been likewise met with among the products of Hartfield-moss, 
near Glasgow* A twin crystal of considerable size, having this form, is 
preserved in the cabinet of Mr Allan. The plane perpendicular to the 
axis is, however, much smaller in comparison to the other faces, than in 
any. of the other varieties. It is of a reddish colour, compact in its frac- 
ture, and opaque. This peculiar appearance, very different from the fresh« 
ness of the rest, is owing, perhaps, to some particular decomposition, or to 
the pseudomorphous formation of another mineral in the shape of Levyne. 
It is to be hoped that we shall soon become acquainted with the specific gra« 
vity and other important characters, as well as the chemical composition of 
Levyne, which appears not to be sUch an exceedingly rare substance as 
was first supposed. 

9S. Comptoniie, — The neighbourhood of Aussig, in Bohemia, is very rich 
in varieties of this mineral, established as a new species by Dr Brewster, 
and which was hitherto believed to be confined to mount Vesuvius. At 
Aussig, it is generally found as a thin coating on the surface of reniform 
masses of a kind of mesotype. More rarely it is met with in small but very 
distinct single crystals, disposed within the cavities of the grey rock, well 
known as the matrix of the chabasites. Mr Haidinger found the same spe- 
cies in nearly transparent crystals, exactly similar to those from Vesuvius^ 
and approaching to them also in size, in the cavities of a perfectly compact 
basalt from the Pflasterkaute, near Marksuhl, in Thuringia, a classical spot 
in the early history of the disputes concerning the igneous or aqueous origin 
of basalt. The Compon tite is accompanied with small crystals of harmotome^ 
and nearly opaque white crystals, having the shape of obtuse isosceles fi>uiw 
sided pyramids, pi a mineral not yet. sufficiently examined. 

pj23« Brewsierite.^Mr Bergemann of Berlin found, a variety of this 
* See this Journal^ vol ii. p. 332. ^ f See our hut Number, p. 316. 
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i|iM«a id^tl^ft lend ttin^ of St Ttwpelj in tke-Mmlster tiOky, mm 
Innrgw KBrisgiMr. It occurs in y^iowkh-white nmE and sirart ptteil> 
andagrciQCi, tlter^r^^ boI tinljii in its cxtcrnsl appeftrance^ but abo ib tlir 
todof kftnaturftl repository, with thie Br€t0tifrUe ftom Strontiaii. 

84. £Ke2ntium ^om ZuArau^ tn Boherndtu-^There k a conaiderabli 
manufactory of sulphuric add, heloinging to Prince Auenperg, at Lukoa^ 
wits, in th^ circle of Chrudiih in Bohemia. The selenium, as at Grip«4 
holm in Sweden> is contained in the brownish mud deponted in the leaA 
diambera.. According to the experiments of Professor Steinmann of Prague/ 
tiik mud contains about four per cent, of sdenium. The ore employed 
ferexottcting the sulphur is common iron pyrites, imbedded in miica- 
slate. Professor Steinmann, who already possesses upwards of six ouneea 
of pure selenium, has contTived a method of concentration, by exposing a 
mixture of this sediment, or of the sulphur containing selenium, extracted 
ftomit by melting, and siidphuricacid, to a previous distillation. The 
greatest portion of the sulphur is pxidised and driven off in the shape ^ 
tolphuToua add, leaving a residue in which the content of selenium is pre- 
dominant, to be treated afterwards, as usual, with nitro-muriatic add. 
Sulphur^ containing about twenty pei^ cent, of aelctnum, of a more or les^ 
deep orange yeOow,. is sold at Pr^ue, at the price of twelve shDlings m 
pound. Trials have been made, though hitherto unsuccessful - ones, to 
mould the selenium in basso-relievos, representing the portrait of Beraeliuf. 

25. Zircon found at Scalpay in Harris. — ^Mr William.NiooU X^ecturer on 
Natural Philosophy, has discovered fine crystals of.Ziroon in the primitive 
rocks in the island of Scalpay, Harris* 

Zoology. 

26. Two-Headtd iS'Tzo^e^.— DrMitchill of New York has recorded thecu* 
rious fact of three double-headed serpents being found among a brood of 
young ones amounting to one, hundred and twenty. The occurroice of si- 
milar monstrosities had led some naturalists to form the idea of these ano- 

'malous animals forming a separate and well marked species ; but two-head* 
ed snakes being occasionally found in the West Indian and Polynesian 
Isles, in Great Britain, in Italy, and in the State of New York, renders it 
probable that these singular productions are not only of difl&rent spedes^ 
but of different genera; and that, in fact, the whole of the instances which 
have been noticed, may be ^dassed as deviations from the usual course of 
nature. 

'' During the year 1823 (says Dr Mitchill) a female snake was kiOed 
about six miles west of the Genesee river^ together with her whole brood of 
young ones, amounting to one hundred and twenty. Of these, three were 
monsters ; one' with two distinct heada; one with a double head, and only 
three jsyes; and one with a double skull furnished with three eyes and 
sini^e .lower jaw ^--this last had two bodies. The figures, correctly drawn 
£rom the originals in my collection, lepresent the shape atid si^of die aei^* 
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wlihdifidsalB. {Bee8ilHman'sJimrk:Yohx.^4B.) My Mend; Dr Volgbt 
of Rdibetter; having heard of the oecorrence^ travelled to the place and in- 
qoLlred into .he facts. He procured the three whieh were deformed, and 
very obligingly placed them at my disposal. The dam, or mother, was of 
die sort called the Black Snake, or Runner y one of the most A-equent and 
prolific of the ^ew York serpents. The spedes is very well known, and 
is apparently the Coluber constrictpr of Ldnnieus, and Le Litn of La Ce- 
pede." . The monstrous individuals figured,' are between four and five 
Hiehes long. . The full grown animal frequently attains the length of 
aix &et. Dr Mitchill, a few years ago, had received from the Fcgee 
Islands a two-headed serpent, four inches and three quarters in length ; 
and intelligence had reached him, when he was writing the previous notice, 
of a snake which had been taken near Lake Ontario with fAreeheads,. and 
which was to be sent to him^^rSiUimaTCs Journal, vol. x. No. i. p. 4i8^--5S. 

87. iiercantile importance of SnaiU.'^M. de Martens states, that the 
annual export of snails {Helix pomatia) from Ulm, by the Danube, for 
the purpose of being used as food in the season of Lent bythe convents of 
Austria, amounted formerly to ten millions of these animals. . They were 
fiittened in the gardens in the neighbourhood. This species of snail is not 
the only one which has been used as food ; fof, hefo;re the revolution in 
France, they exported large quantities of the Helig aspersa from the 
coasts of Aunis and Saintonge in barrels for the Antilles. This species of 
oommerce is now -much diminished, though th^ are still sometimes sent 
to the Antilles and Senegal. 

The consumption of snails is still very considerable in the departments 
of Charente Inferieure and Gironde. The consumption in the Isle de 
Rhe alone is estimated in value at 2^,000 franks ; and at Marseilles the, 
commerce in these animals is considerable. The species eaten are Helix 
rhodosioma, H, aspersa, and H. vermiculata. In Spain, in Italy, in Turkey 
and the Levant, the use of snails as food is common. It is only in Britain 
that the Roman conquerors have fkiled to leave a taste for a luxury which 
was so much used by the higher classes in ancient Rome ; though it 
would be very desirable, for the sake of the produce of our gardens, that 
some of the leaders of feshion in eating would, by introducing th^m at 
table, take the most efi^ectual meithod of keeping our native species within 
dUie bounds. — Bull des Sciences Nat 1825, No. IQ, p. 247. 



BOTJ|NT. 

28. Botany of New Souih Wales, — In the *^ Geographical Memoirs of 
New South Wales," lately published by Mr Baron Field, there is a valu- 
able memoir by Mr Allan Cunningham, Botanical Collector for his Majes- 
ty's gardens at Kew, upon the ** bptany of the mountainous country, be- 
tween the cohmy round Port Jackson and the settlrment of Batburst ; be- 
ing a portion of the result of observations made in Oct. Nov. and Dec, 
11822; and disposed aooording to the natural orders. Several new specimens 
■ra described, and the whole is rendered particularly valuable by the ob- 
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Mrvatwns on the geographieal ditthbatidn of vegetables. Sapidemtliliry 
to this-memoir^ is giyeQ an acooant of a new genua of pUnta of the nataral 
order Bignoniacete, named Fieldia, in honour of Mr Baro|i Field, which 
was discovered by Mr CunDingbam in 1823, on* the Blue Monntains, groi^ 
ing in shady forests which abound in the tree-ferns, * (Dicksonia Antarc 
tica, LabiU. Cibotium, Kaulfuss*) 

Upon entering the dark shades of these forests, the traveller is forcibly 
struck with the change of appearance of the timbers, from the JSitcafypii 
of the open country, to species of other genera -not to be found in situa- 
tions of dry exposure." 

IV. genehal science. 

«9. The waters of Salt SprinffS raised by Carburetted Hydrogen Gas, in 
the State of Ohio. — In the western parts of the State of Ohio, a discharge of 
carburetted hydrogen invariably accompanies all the salt water that l^s been 
' discovered. The gas is highly inflammable, and where there is a free dis- 
charge of it, it will take fire on the surface of the water on the application 
of a lighted stick, or the flash of a gun, and continue bumipg for days, 
unless put out by a heavy shower or high wind. It is this discharge of gaa 
that brings the saltwater from such vast depths in the bowels of the earth 
to the surface; and where salt water has been discovered, and the sijpply 
of gas has failed, the water has immediately sunk in the well, and could 
not, by any'means used, be brought again to the top of the well. On the 
little Muskingun, they have sunk two wells which are now more than 
400 feet One of them affords a strong and pure salt water, but not in 
great quantity. The other discharges such vast quantities of petroleum^ 
and is subject to such tremendous explosions of gas, as to force out all the 
water, and afford nothing but gas for several days, that they make but 
little or no salt. The petroleum affords considerable profit, and is in 
demand for lamps in work-shops.— Professor Silliman's American Journal^ 
vol. X. p, 5. 

• The foUowing note by Mr Cunningham ii^tm this j^Iant, i^i^ill giv^ some idea of 
the curioos vegetadon of these r^ons. " This beautiful trefe-fern, he says, which 
was originally discovered at the southern* extremity of Van Diemen's Island, where 
akme it had hitherto been observed, I found it also very general, in the dark foresti 
on the mountain named by the Aborigines Tomah^ which is distant from the Hawkea- 
bury Ford, at Richmond, about 20 miles. Some of the caudices of trunks of thesff 
trees are thirty-lTve &et in height, and measure from 12 to 16 inches in diameter 
at the base. The stiipendous size and extraordinary windings of the climbers with^ 
in these shades, particular of a Ciitus with quinate leaves, whose supple stems mea- 
sured from 20 to 24 inches in the circumference, the weight of the parasitical Orchid 
deoe, Il'Uices, &c. borne by them, as they swing to the violent winds of these elevat- 
ed lands, , adding to the grandeur and magnificent appearance of the tree-ferns; 
fidled not to picture to me, and impress me with that exiiberanee of tropical scene- 
ry, which, hi New South Wales, is occanonaUy to be observed in the higher lati« 
tudes, (pwrticolArly at the Fiv6 Idanck) 
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18i Mek(m)hjgical Ohrnn^atioM viade at LeUh, 

'9 

. AftT« XSll^^Meteorologicai Ohserpationt made at Lei^ by Meam - 
CoLDST&EAH and FoGoo. Communicated by the Authon. 

Leith, January 5, 1836.-— The afternoon of this day was stormy ; much 
ndn fellj and the wind blew strongly from the east and south-east. Mean 
temperature of the day 36^.25. Dew point at noon 33^.5. At 7 p. m.^ 
through narrow openings in the nimbiy with which the whole sky was fill- 
ed, we perceived beams of an Aurora BoreaJis, of a silvery colour and 
lustre; they appeared at intervals between the dark clouds^for about an 
hour. At die same time^ portions of a broad arch of light were observed 
about 2&° south of the zenith, 

January 6. — ^Much rain feU to»day« Wind east. Very boisterous. 

January 16. — Since the 7th, the daily minima of temperature have al- 
ways been below 30°. The average of the daily mean temperatures durii^ 
the interval is 26°.3. The frost was most intense this morning, when, at 
7 o'clock, the thermometer stood here at 15^ * Except on the lOth, when 
a fog prevailed, and a little snow fell, the sky was unclouded during the 
whole period of the continuance of the frpst; and sometimes the sun's rays 
had considerable power. The minimum temperature on the 10th was 
33^.5 ; but, after the fi)g and snow, the temperature rose to 34^.5, and 
the dew point from 23° to 29°. The minimum of the 1 1th was 25°.S ; 
dew point still 29° ; but, on the 12th, the dew point fell to 20°,. and, on 
the 13th, 14th, 15th, and 16th, we had minimum temperatures always un^ 
'der 19°. This morning the deposition of the icy crystals of hoar-frost 
was very ahundant on all surfaces ftreely expired to the atmosphere, partU 
cularly, as is often the case, on the windward sides of objects. A gentle 
breeze had blown from the south-west during the preceding night, and 
between one and two o'clock a. k. an Aurora was seen. From sunrise till 
2 o'clock p. M. the fog was very dense ; at that time it became less so, and 
some snow fell; about 7 p. m. more snow fell, and the temperature rose to 

January 17.-*The temperature remuned during the whole night a 
little above the freezing point ; and this morning, at 9 o'clock, the ther- 
mometer stood at 40°. It is perhaps worthy of notice, that although the 
temperature of the external air was thus high^ that of the interior of houses 
Ivmained very low, so that ice of considerable thickness was formed in 
rooms, where, during the preceding severe frosts, little had appeared ; and 
ihia occurred in houses having walls of moderate thickness, and whose ex^ 
posore is very free. The deposition of moisture on all buildings, &e. was 
of course very profhse. 

February 4. — To-day, at noon, the thermometer in the shade being at 
45°, the force of the solar rays was found to be 30°, which is certainly very 
great for ibis period of the year. 

* At Canaan Cottage, three miles mote ioland, and 240 feet move elerated than 
oitPflaee of observation, Mr Adie's register them^ometers indicated a aBimmum 
tampaature at the same time of lO^'.-^An afiooimt of the Great Cold in Ivfeoktmi 
Mn and Aberdeenshire will be given in next Nomber. 
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Fehmarif ll.-^AH Aur&ra of cooftiderible brilfiancy wts leen in the 
cffen^gf Tbecky had been deHri^withbrigbtMUMiune. Meat^tett^m- 
ture 48°. Wind west. 

February 27. — Since the 18th, the weather has been very ttoilBy. 
"Winds S. W. Temperature ranging between Sl^'and 52°. Pr^sore very 
▼ariable. 

March 10. — ^A very high temperature for the season dccurred to-day ; 
the maximum having been 71° in the shade. The sky was dear tAd 
cloudless. Wind variable^ but chiefly east and west. Dew point 47^. 

March 14. — Since the 10th, the weatl^er has been particularly clear and 
pleasant. Wind S* E. Pressure always above SO inches. The minimum 
temperature of the preceding night was 31"* ; so that within eighty hosn 
we have had a range of temperature of 40°. 

In the' evening much rain fell, and the wind veered to W. 

March 29. — Immediately afi;er the fading of the evening twilight, at 
8^ 15' p. M., a bright luminous ray was seen to rise from the eastern hori- 
son^ gradually to extend itself towards the zenith, and thence towards the 
western horizon, presenting, when completed, the appearance of an arch of 
silvery light, similar to that seen here on the 19th March 1825. 

When first formed, it was a few degrees to the north of the zenith of 
this place ; the light in the centre was rather diffuse ; its edges were irre- 
gular ; and the western limb hadf as it were, a plumose appearance. It 
soon evinced a decided motion towards the south, and in a few minutes 
reached our zenith, its edges were now sharply defined ; and throughout 
its whole course it was nearly imiform in appearance and breadth : the in« 
tensity of its light in the zenith had increased ; while, in the same quarter^ 
the breadth had considerably diminished. 

The direction it now had was very nearly at right angles with the mag- 
netic meridian. ^ 

At half-past eight, fiiint beams of the Aurora began to rise from the 
northern horizon, and at one time promised to form a splendid display ; 
but the coruscations never became very vivid ; they were not rapid in their 
motions, and did not flit along the horizon. 

The arch still continued its motion toward^ the south; and in 15 mi- 
nutes passed through a space of about 20°. Its southern edge reached a 
point about 24° or 25° south of the zenith, beyond which it did not go. 
The light now became gradually fainter, and at length disappeared. 

Meanwhile the Aurora in the north continued to play, but with no in- 
crease of vividness. For same nunutes, soon after 9 b'flodk, we observed 
brpad bands of light, having their longer axes (which generally subtended 
angles of about 18° or 20°) parallel with the horizon, darting with greiat 
velocity across the illuminated space from E. to W., and firom W. to E. 
These formed, ran their course, and vanished in a moment : they had no 
vertical, motion, but they appeared at various degrees of elevation^ never 
higher, however, than 30°. Soon after this interesting (and, perhaps, ua« 
usual) display, die beams disappeared, and nothing was left but a diffuse 
lominousness along the horizon. 

March 30.^-Minimum temperature of the preceding night, 31°. 'Wind 
N.andN.W. Weather fine. 
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Akt. XLII.*-<:£LESTIAL PH£K0MBKA> 
FramJul^ M to October lttl926. Adapted to the Meridian 0/ Qftm^ 
wich. Apparent Time> 

N. B. — ^The day begins at noon^ and the conjunctions of the BIbon and 
Stars are giren in Right Ascension. 
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The preceding numbers will enable any person to find the positions of 
the planets^ to lay them down upon a globe^ and determine their rising 
and settings. 
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EDINBURGH 
JOURNAL OF SCIENCE. 



Art. I. — Account of a Voyage to Madeira, Brazil^ Juan Fer- 
nandezy and the Gallapagos Islands, performed in 1824 and 
18259 mth a view of examining' their Natural History, Sfc. 
By Mi- ScouLER. Communicated hj the Author. 

Althoi^gh tlie public are aLready in possesion dl many voy- 
ages to the Pacific Ocean, yet, as the places I had an oppor- 
tiH»ity of Yi^ting are seldom frequented by Europeans, and 
as the natural history of the North West Coast c^ America 
is still but imperfectly known, the remarks contained in the fol- 
lowing Journal may perhaps be interesting.' 

The voyage of Captain Vancouver, and the journeys of Sir 
A. M^Kenzie, and of Captains Lewis and Clarke, have laid open 
the geography of these remote regions, and added some valuable 
contributions to ourknowledgeof theirnatural prodtictioni^. The 
botanical investigation of the North West Coast by Mr Menzies 
was as complete and extensive as its survey by Captain Van- 
couver, and it is only to be regretted that some equally active 
zoologist had not accompanied this expe£tion. The overland 
journey of Captains Lewis and Clarke enriched the American 
Flora with many new and curious plants, whose descriptions 
form the most interesting part of Pursh^s work aa Ncnrth 
American plants. Little need be said reconunendatory of the 
zoological riches of a country which possesses such a variety 
of animals of the tribe Rodentia or Gnawers, from the Beaver 
down to the Marmot and Squirrel, and which, contains the VvUuir 
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196 Mr Scouler^s Voyage to the Pacific Ocean. 

Cali/iymianus^inth many other rare or nondescript species of 
the Eagle tribe. 

The Hudson's Bay Company, with an honourable zeal to ad- 
vance the knowledge of those extensive regions which are with- 
in the sphere of their commercial exertions, were anxious to 
have a surgeon, (in their vessel about to undertake a voyage 
to the Columbia River,) who^ in addition to his professional ac- 
quirements, was qualified to make collections in the various 
branches of natural history. Through ,tbe kind recommenda^ 
tions of Dr Hooker and Dr Richardson, I had the good fortune 
to meet with the company^s approbation, and was appointed to 
visit the North West Coast of America. To the encouragement 
of the company, and the cheerful assistance I obtained from 
their servants, I 'am entirely indebted for the numerous excur- 
sions and extensive collection I was enabled to make. A&it 
ifif to the Hudson^s Bay Company I am indebted for the means 
of making my collection, so, on my return, the objects I had 
procured would have been of very little use to the public, un- 
less I had enjoyed the assistance of Dr Hooker, and the fr^e 
use of his extensive library. The following paper, containing 
an account of our voyage from London to the Gallapagos, &c. 
will be continued in a future number, when some papers of a 
more scientific nature may also be communicated.* 

On the S5th July ISSl we left Gravesend, with every thing 
necessary for the preservation of plants and animals. In a me- 
dical point of view we were also excellently supphed. Every 
article, either. of medicine or food, which could in any degree 

* While in London I received much important information from Dr 
Richardson and Mr Menzies with respect to the countries I was ahout to 
examine. . The knowledge acquired from Mr Menzies was peculiarly inte- 
resting^ as he had already explored the very coast I had to visits and cheer- 
fully allowed me at all times to examine the plants he had collected on the 
North West Coast^ and to direct my attention to those which were most like- 
ly to he useful when cultivated in this country. Through his advice I was 
induced to pay particular attention to the seeds of Oualiheria ShaUon, 
which have already produced young plants in the Botanic Garden at CNas- 
gow. Dr Richardson also gave me much instruction with regard to the best 
means of preserving animals^ a subject on which bis advice was of the ut- 
most value ; and I was &rther indebted to him for specimens of many of 
those interesting plants he had collected while engaged in the Arctic expe- 
dition. 
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contribute to our comfort, or assist in preventing scurvy, was 
liberally provided. But the best evidence of the prudence of 
the means employed is their success ; and it may be stated 
that, during a long voyi^ of twenty-two months, we never 
once could detect a symptom of scurvy on- any individual in 
the vessel. In the prospect of a long voyage, I esteemed my- 
self fortunate in having for a companion Mr Douglas, a zea- 
lous botanist, who was engaged by the Horticultural Society of 
London to explore the vegetable treasures of the North West 
Ooast of America. 

During our voyage from London to Madeira nothing occur- 
red to attract the attention of the naturalist, and, as the wea- 
ther was agreeable, we employed ourselves in making those ar- 
rangements which our new mode of living required. Since 
leaving England, the only animal we saw was the ProceUaria 
pdagica (Peti)el,) which became more numerous as we ap- 
proached the land. On the 9th August we saw the island of 
Porto Santo, and afterwards that of Madeira, which, to use 
the expression of Spix and Martius, " appeared to float Kke a 
pleasant garden on the bosom of the ocean -^ but we were so 
detained by the calmness of the weather that it was the even* 
ing of the 10th before we came to anchor o£PFunchal. Next 
mormng,- impatient to make the most of our lihiited time, we 
proceeded to the interior of the island. Qn leaving the coast 
wefound ourselves among the valHes of this fertile island, which 
present the appearance of one continued vineyard, interspersed 
with fields. of the esculent Arum^ and groves of Sugar-canes; 
at a greater elevation these vegetables disappear, and are re- 
placed by the Chesnut-tree and the Myrtle ; and the steep sides 
of the Pica da Cruz are only supplied with the heath and a few 
grasses and ferns common to alpine regions. Although we 
collected a considerable variety of plants and' insects, the re- 
sults of our journey were far from satisfying our too sanguine 
expectations. The phenogamous plants were sufficiently 
known to us, and the alpine regions afibrded but a poor sup. 
ply of Lichens and Mosses. 

To give any detailed description of an island so well known 
as Madeira would be superfluous, and to acquire a knowledge 
of its productions during our short visit was impossible. The- 
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iliaskd CDDcaito of steep hills, bterseeted by nntnerouB deep taI* 
liesy which are geoendly vatered by some small rivulet, whose 
supplies are obtained from the melting of the mountain snows. 
The rocks are of a blackish colour,^ inclining to blue, and the 
decomposition of the basalt affords a favourable soil for the 
growth of the grape. 

The fortunate situation of Madeira, placed between the 
limits of the temperate and torrid sones, enables the inlia^. 
bitants of this favoured clime to cultivate the plants ot two 
climates. The' common potato grows in company with the* 
esculent Jrum^ and the Date ot the east with the Banana, and 
the Fuschia coccmea is seen in company with the Vinca and 
Lonicera. In the course of our excursion we visited the mo^ 
nastery of Nossa Scnhora del Monte, surrounded by groves of 
diesnut-trees, ^d the cultivation of its garden seemed to 
form the chief amusement of its inhabitants, who have adorn- 
ed their retired abode with some of the finest plants of Cu* 
Tope and America. At sunset the chiming of the bells re* 
minded us that it was time to return to the vessel, while our 
sUmge pursuits had attracted the notice of the islanders, and 
seemed to have excited their contempt. Next morning we 
left Madeira, and by the 15th August our proximity to the tro- 
pie was indicated by the abundance of flying-fish we now saw ; 
and, in the dull monotony of a long voyage, it was no bsbbO; 
pleasure to preserve and dissect even these well-known ani« 
mats. 

On entering the tropical regions, the marine Zoophytes he* 
come more abundant, and we had now every opportunity of wit- 
nessing that beautiful though still obscure phenomenon, the 
luminous appearance of the ocean. .We fortunately were suc- 
cessful in procuring one of the most interesting of the phos* 
phorescent inhabitants of the Atlantic. Since we had left the 
temperate zone, we were delighted by the brilliancy of a tropi- 
cal sun, and the clear and serene sky, where a cloud or a shower 
are regarded as an agreeable Qovelty, and where, in the even- 
ing, the deep azure colour of the waves is replaced by flashes of 
vivid phosphorescence ; but as we approached the equator, the 
weather became squally and cloudy, attended by frequent 
though mod^tite thunder storms, which generally prevail in 
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ibe yfkbdty of the libe. On the e\toiDg of the 8d Septem^ 
ber, duiitig one of these squalls^ the sea became so unooia- 
■lonly IwDiiious as to attract even the attention of the sailors ; 
and Oik hrii^ng up a bucket of watar, we found it contained 
some beautifnl specimens of the Pyrasoma aHaniicttm of Pe« 
ron. It i^as probably from the phosphorescence of this animal 
that the sea acquired its uncommon brilliancy. This animali 
or rather aggregation of animals, is about two inches long, and 
as thick as the finger, somewhat cylindrical and diaphanous. 
On its sur&ce are numerous scatt^ed tubercles; at one ex- 
tremity is a circular orifice, which opens into a central cavity ; 
the other extremity h&s a globulav form, and has no vestige 
of an aperture. The central cavity extends throu^ the body. 
On its surface are little yellowish papillsB which appear to 
communicate with the external tubercles. At first sight the 
I^rosoma might be mistaken for a solitary individual of the 
zoopbjrte class, but the researches of Cuvier prove that it is an 
assemblage ofsmalkr animals united organically together. This 
animal we never found in any other part of the ocean,n>*-a cir« 
cumstance in accordance with the observations of Peron, who 
remarks that these oceanic MoUusca and Zoophytes are by no 
means scattered indiscriminately over the ocean, but generally 
confined within definite geographical limits. See Peron, Vcg^ 
agesy t i p. 488. For a figure of the Pyrowma, see Plate SO, 
Fig, 1 and 2. of the same work. 

On the 11th September we crossed the equator, but were 
detamed for some time among the variable winds and heavy 
tropcal showers. The sea-birds of the torrid zone, the tropi- 
cal bird (PhaeUm aethereus^) and the man-of-war-lrird (Tack^ 
peUs aquUua^) were frequently to be seen, and seemed to be in 
alliance with the fionito, (Scomber Pelamis,) for maintaining 
a perpetual war with the flying^fish. As we advanced to the 
scmth, th^ ProceUaria Caperms^ a beautiful species of Petrel, 
became very abundant, but though they greedily devour any 
fatty substance we throw overboard, all our endeavours to pro^ 
cure one of them have as yet been unsuccessful. 

86tk Septei)(iber.-*-The abundance of land^birds around us^ 
and the number of butterflies which fluUered among the-rig*- 
ging, indicated the vicinity of land, and in the afternoon our 
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expectations were realized^by the sight of Cape Frio, the first 
land in the new world we had an opportunity of seeing. 

S7th. — ^While sailinginto the harbour of Bio de Janeiro, we 
were entirely occupied in preparing to add to our collections a 
rich variety of specimens in every department of natural his- 
tory. From the deck of our vessel, the hills of Brazil,- co- 
vered to their summits with the richest verdure, promised to 
satisfy the ardour of the most zealous botanist 

28th. — To-day we landed near thePalace, which is utterlyun- 
worthy of being a roysl residence ; and in our progress through 
the town, although some of the streets had a good appearance, 
no public edifice of any merit attracted our attention. The 
streets are narrow, and the houses are built of granite^ with 
which the streets are also paved. The churches are numerous, 
but none of them are very remarkable for the beauty of their 
i^hitecture, and the interior is distinguished only by a taste^ 
less profusion of gilding. The city is supplied with water by 
fountains, which draw their supplies from the neighbouring hills 
by means of an aqueduct, which is certainly the most splendid 
and useful public edifice in South America. Bio also pos- 
sesses several useful institutions, which, however, are still in 
their infancy. There is a museum of natural history, which we 
had no opportunity of seeing during our stay in Brazil, as it 
was undergoing some repairs. In the town there is a sort of 
public garden, which contains some curious plants ; but there is 
a much more extensive establishment at Botafogo, where are 
several interesting oriental trees and shrubs. In this garden the 
tea-plant, the bread-fruit, and the nutmeg-tree are cultivated. 
After visiting the town, we set out to examine the natural 
history of its' environs. The coast attracted my chief attention, 
that I might have an opportunity of collecting some marine 
animals,— and my expectations were not disappmnted. The 
number of crustaceous animals with which the shore abounds 
is astonishing, and the rocks are everywhere covered with fine 
species of Hclothuria^ sea-stars {Asteriee,) and sea-anemones 
{Actine{S^) &c. In this profusion of interesting objects, one 
is more perplexed in making a selection than in jHYKuring 
specimens* In the afternoon I returned to the ship. with a 
collection only limited by ability to carry it. 
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S9tb.— ^Tfae heavy showers, prevented us from cdlectitig 
many plants^ «s one is exposed in the woods to the double in- 
oonvemence of > the wet and the mosquitoes. I was, however, 
fortunate in finding a friend, whose hospitaUty and knowledge 
of the eountry enabled me to spend my time to more advan- 
tage than a stranger could odierwise have done. To Mr 
Boag I was further indebted for considerable additions to my 
colleetion of reptika and insects, and in directbg me to those 
places where the most interesting plimts were to be found: 

30th. — The few days I had now to spend at Bio were occu- 
pied in makmg es;curstons to the neighbouring woods and 
hills. But: although plants were easily effected, they were 
rendered so moist by the frequent rains as to render the task 
of: drying them extremely diiBcult. In these excursions, it is 
with intense curiosity one newly arrived from Europe visits the 
woods of a tropical country, and sees growing, in their -native 
wildness, those plants which are cultivated with so much trouble 
and expence in more northern regions ! Here one sees the Mela- 
^omae sjid ^ot^Ainta^ unregarded, except by the curious fo- 
reigner, and the trees of Europe rivalled in height by the ferns 
of the tropica 
. The most abundant rock in the ndghbourhood of Rio i^ 
granite. Near the sea this rock is interesting, from the large 
sizeof the crystals of felspar and mica which enter into its 
composition ; some of the crystals of felspar were from two to 
three inches in length. : In the vicinity of the coast this rock 
is protected from the influence of the weather by the dense- 
vegetation which covers the soil. In ascending one of the 
neighbouring hills, the rocks are quite exposed, and destitute 
of "Vegetables : these rocks are of a white bleached appearance, 
and consist of decomposing granite, so altered, that its com- 
ponent minerals can scarcely be recognised. The summit of 
this hill is also composed of granite, but not in a decomposing 
state, like that lower down ; nor is it of so coarse a texture as 
the granite of the coast. 

The crystals of mica and felspar are smaller, and the for- 
mer is of a deeper colour than it is near dhie sea. On this hill 
(CorcQvado) the Brazilian, government have a telegraph ; and 
no place could be better adapted for such a purpose, as it com- 
mands a beautiful and extensive view of the coast. To the 
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aqrtb, Cupe Krio is distinctly wen, wfaile tlie city of Bio and 
the hty pf potofi)ga appear ^e a nragnifieant chart spread at < 
tlie. feet of the spectator. The fatigue of this journey is 
amply repaid by the beauty of the yiem\ and the dasoeBt 
under a meridian .sun is one of the most cheerful scenes a 
BSluialist can witness. The numberiess variety of inseete, dis* 
playing the most brilliant colours to advantage in the rays of 
the 8unf-»the serpents and lizards issuing £rpm their holes in 
quest of their prey,'«»>exhibit im appearance of life and activity 
that cannot fsil to please. 

No excursion in the vicinity of Rio can be more agreeable 
than exploring the Corcovado^ in the vicinity of the aqueduct, 
where the traveller enjoys its cooling streams, and, for the 
same reason, inds animals more frequent in such a atuatbn. 
Here one may procure an endless variety of insects,* and bf the 
most curious reptiles,- while the strange i^pearance of toucans, 
bumming-birdsi and parrots, pleases the ornithologist. In pro- 
ceeding further up the hill, the streams which supply the aque- 
duct spread over a large surface of granite rocks, in the form of 
gentle cascades. After leaving the cascades of Caryoca, the as- 
cent became more steep ; but one bad little reason to complain, 
as there was always a supply of cooling water at command, and 
eunosity was always kept awake by the variety of new objects 
whidi attract attention. In this situation the Bignoma Cham^ 
bdami grows in great abundance. During this excur»on, I 
was often intenrupted by the ui^ortunate slaves, who seemed 
•to be aware of the nature of my occupations, and brought me 
many fine insects for a small pecuniary reward ; one of them 
brought me a fine living q>ecim^i of a beautiful snake, OiMber 
veimstis&inms. 

On the ISth October we left Rio, luid proceeded on our 
voyage to Cape Horn, our progress southward was soon in* 
dioatod by a corresponding change of climate. The absence 
of die tropic bird and nuaM>f-war*bird, {Tacktff)etesj) and 
other inhabitants of the torrid zone, was now compensated by 
the appearance c^ the petrels and albatross of the southern 
boBHiqphene. We micoeeded in procuring plenty of specimens 
at the Ci^ petrel, {ProoeUaHa dyi^enmy) by means ^ a fish- 

• F^pilio Tor^vstus, Pundrostts, Evander, Colias, Statlra, Thecea, Ga-^ 
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book bated #ilb a little raet ; wlnle tiff tlie Patagomaa cOMl 

we oaught about MO individuals, which, Hotwitfastandifig their 

fishy flavour, were not disliked by the sailors. The Petrel^ 

wiM caught, never fails to votiAt a eoufiiderable quantity of 

yeHowish c^ fluid on his enemy, and on dissectkm the source 

of this supply is ettsoly detected. The first stomach is latge 

and membranous, and thickly set* with numerous glandular 

follicles, which appem* to be the organs yihich secrete this oily 

fluid, the only defensive weapon this animal possesses. Th^ 

* Petrel lives chiefly on the minute crustacea, as we- found no 

other kind of anittisds in the numerous stomachs we examined. 

S9th. — ^Por several days past great quantities of sea-weed have 

floated past us, and we at last succeeded in procuring a mass of 

this fucus, whidi, on examination, proved to be the F.py^ifbrus^ 

The roots of this plant abounded in marine animals, forming 

a little floating menagerie of crustacea and zoophytes. We 

obtained five species of sertularia, two species of testaceous 

moUusca, two sea-stars, {AstericPf) two fine species of Corner^ 

an EchmtiSf and a Hirudo. 

4th Noveraben— W^ have now got round Cape Horn withr 
out experiencing any of those dreadful storms which are far 
more alarming in the journals of travellers than off the coast 
of Terra del Fuego. The chief difiiculty arises from the con- 
stant westerly wiiids ; but in the summer season probably 
little danger is to be apprehended. 

8M.-— This morning we were nearly becalmed, and had abun- 
dance of albatrosses in the vicinity of the ship. In the course 
<rf an hour we succeeded in procuring forty specimens, aH of 
the dark-coloured variety, D.fuligmosa, Some of these birds 
measured seven feet between the tips of the wings. Their 
wright did not correspond iiijell with their size, as they generally 
weighed about five pounds. This was owing to the very thick 
pljomage with which they were provided. The physiognomy of 
the albatross is very remarkable ; its flat head and crooked bill 
give it some resemblance to the owl, which is much heighten- 
ed by its large eyes and very convex cornea, — a structure 
which renders it probable that this animal seeks its food chiefly 
during twilight. Tiie oesophagus of this bird is ftimished at 
its upper part with an apparatus similar to what we find in the 
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gullets. of the marine, turdee, and probably for a sumlariuiey 
80 the albatroes liires principally on mollusoou^: animals of |he 
genus Sepia, ■ , , 

^ As we advanced to the north, the JD,Jidigino9a becanne more 
scarce, while the larger species, the D. emdoM, appeared more 
abundant ; and, as £Eiras our experience goes, we always found 
that the dark leaden-coloured species was more plentiful inhigh 
latitudes, and that the D. eapulam always approached nearer 
the confines of the tropics. The last named species is by far 
the largest of aquatic birds; one of them we examined mea- 
sured twelve feet between the extremities of the wings, and 
weighed eighteen pounds. The feathers of this . species 
abounded in a large species of Ricinus^ and in their intestinal 
canal we found two intestinal worms, — the one was an Ascaris, 
which inhabited the cesophagus, and the other was a Taenia^ 
which abounded in the great intestines. 

14th December.-— This forenoon we saw the island of Mas* 
safuero, bearing N.N.E. ; and the appearance of land, how* 
ever inaccessible, is always agreeable, espeqially during a te- 
dious voyage. This island had a rugged appearance, termi- 
nating in steep, aln^ost perpendicular, rocks, which render 
it of very difficult access. The highest land might be about 
XOO feet above the level of the, sea. The only inhabit 
tants of this rock are the goats. and seals; and on account 
of the latter it was frequently visited by vessels occupied in 
killing seals, and carrying their skins to China. The master 
of <me of these vessels, alike destitute of every principle of ho- 
nour and humanity, formed the design of taking away a num*' 
ber of the inhabitants of Easter Island, and leaving them .to 
kill seals for him on this desolate spot. With this intention he 
proceeded to Easter Island^ and after seizing a number of the 
unsuspecting natives who had visited the ship, and secured 
his unhappy victims, he resumed his voyage- to finish his 
scheme. After being three days at sea, they were allowed to 
come on deck, under the idea that distance from land would 
have rendered them tractable, as all hopes of again seeing their 
native island must now be at an end. In this, however, he was 
disappointed, for they all leaped overboard, expecting to swim 
to Easter Island. The boat was sent to pick them up,, but 
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they prefeFred death to slavery, and, by their dexterous, div- 
ing, suceessfuUy eluded the pursuit of the sailors. They were 
seen to swim away in different directions^ as each thought wks 
most direct to their native island, which they were never to re- 
visit. 

At a distance Juan Femandes brings to recollection the 
appearance of Madeira, only its superior verdure is rendered 
doubly charming by the vast extent of ocean one traverses be- 
fore he can visit its fertile valleys. The island was approached 
with equal interest by every one in the vessel, but with differ- 
ent feelings ; the seamen regarded it as classic ground, from 
the romance connected With its history, and. the naturalists ex- 
pected many additions to their collections, in a land as yet un- 
touched by the botanist. 

15th. — We landed in a small bay at the northern extre- 
mity of Juan Fernandez, and hastened to explore the hills 
whose verdure promised us abundance of. plants. The level 
land near the coast had more resemblance to a European corn- 
field than to a desolate valley of the Pacific Ocean, being en- 
tirely overgrown with oats, interspersed in different places with 
wild carrots. On penetrating through the corn-fields, we dis- 
covered a small cavern excavated from the decomposing rock, 
and bearing evident traces of having been recently inhabited. 
A kind of substitute for a lamp was suspended from the roof, 
and the quantity of bones scattered about showed there was 
no scarcity of provisions on the island. A little to the eastward 
of this strange abode, our curiosity. was amply gratified by a 
beautiful example of romantic scenery. A natural arch, about 
seven feet in height, admitted usto a small bay, bounded on 
all sides by steep perpendicular rocks, continually washed by 
the waves. The almost inaccessible crags afforded a secure 
retreat to the sea-birds, which resort tliither to deposit their 
eggs. These rocks are of a more volcanic appearance than 
those of Madeira, and contain many small crystals of a green- 
coloured mineral. This bay abounded in sponge, which; had 
been washed ashore, and many, of them in a very fine state. 
We succeeded, though with much difficulty, in detaching some 
spedmens of a species of Ceragtium^ which grew on the, surface 
of the rocks. 
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Hanrisg satisfied our curioBit j respecting the share, we pro« 
oeeded up the valley, in expectation of finding more plants* 
Here we fonnd a little stream of excellent water> which was 
first detected hy its ri|>pling, as its surface was enlirelj o<m* 
cealed from our notice by the immense quantities of mini 
{Menika piperiia) and bAlm {MeUssu qffkinalis) which grow 
on its maigins. In the afternoon we returned to the ship, well 
satisfied with our excursion ; but the boat^s ^ew had procured 
very little water, as the stream lost itself in the sand about a 
mile and a half frmn the beach. 

' 17th.— This morning we landed in Cumberland Bay, which 
we found far better than the place we had visited yesterday, 
for procuring water and vegetables. On approaching the land- 
ing-place, we were surprised by the appearance of smoke aris« 
ing among the trees, and by sedng goats feeding near the 
shore. When we got ashore, we were much pleased by find^ 
ing an Etiglishman, who welcomed us to the island, and ofier^- 
ed us all the assistance in his power.. He told us, that, when 
otffboat firstmadeits appearance, he was afraid we had belonged 
to some Spanish privateers, and had concealed himself in the 
woods, as his little establishment had been formerly destroyed 
by these unwelcome visitors. Our new friend^s name was ViiU 
liam Clark ; he had sailed from Liverpool several years ago» 
and visited most places in the South Pacific At present 
he belongs to a party of English and ChiliansT, employed in 
killing the goats and bullocks, which are plentiful here, and in 
lemitting their flesh and skins to different parts of the Chilian 
coast. The rest of the party had gone to the other side of the 
island, and would not return for a week. We were highly de* 
Kghted with the beautiful situation where they had fixed their 
abode. A fine stream of water ran into the bay, a few yards 
ttotn the landing-place, and the house was situated amidst a 
shrubbery of Fuachia^ mixed with peach and apple-trees. The 
sea abounded in fishes, and the Jruits of Europe grew in the 
greatest prc^usion. In the vicinity of Cumberland Bay we saw 
the following foreign vegetables, chiefly European : oats, pears, 
apples, strawberries, peaches, vines, rue, mint, balm, radish, 
Indian cress, and figs. 
Our guide had very little European furniture in his bouse. 



Digitized by 



Google 



Uv SipoalerV Vnffogeto the PiE^cific Ocmf^. 207 

hut we were nmcb surprise at the extent of bis library*, u he 
possessed upwards of twenty Eoglisb books on different suK 
jects. The most curious article he had was $a iron pot with the 
bottom knocked out. It was, however, too valuable an article 
to be thrown away, and he had fitted a wooden ope to it ; when 
he had occasion to boil any thing* he immersed it in the eairth 
and kindled a fire round its sides. 

During our short excursion to the interior we bad no,oeci|sioii 
to complain of the poverty of the country, as it abounded in 
the most beautiful plants and shrubs^ The dry soil was co^ 
vered by an evergreen Arbutus and a shrubby Campamia^ 
(bell-flower,) and aljonost every sheltered rook afibrded a differ.* 
ent species of fern, During this excursion we were ttoipted to 
stop in the vicinity of the old fort by the abundance of. ripe 
strawberries which grew on the sides of the hiill ; these straw^ 
berries were of small si^e and pale colour, but of a very agree* 
able flavour. One curioUa circumstance is the redness of the 
sml in this situation, which is, however, much exaggerated by 
Lord Anson, when he says.it equals vermilion in brightness; 
.but the redness of the ground was so inconsiderable that it 
would not have attracted our attention had w» not been di« 
rected to it by Xiord Anson^s statements.* 

Cumberland Bay used to be the favourite resort of the EngL 
lidi privateers and whalers ; and in time of war its utility to 
them was so great as to excite the jealousy of tha Spaniards, 
who, in 1765, constructed a battery mounting fifty guns, to 
command the harbour, and at the same time for^led a s^t^. 
tl^nent on the island; but in a few yeara thi& colony wa$ 
abandoned. In 1811 the island was resettled and us^ fu a 
place of/ banishment for convicts firom Chili. Thks attempt, 
however, like the prec^ng, was given up after a short trial* 
At present the island is seldom visited by ships, but is still 
the occasional residence of the adventurers employed in pro. 
curing cattle and fishing. The battery, which still remains 

* These two statements may be reconciled by supposing tbat Lord An* 
son saw the soil when the sun was near the western horizon. We have seen 
the flame soil exhibit the same discrepancy of colour under difierent cir- 
cumstances.—- £d. 



Digitized by 



Google 



80$ Mr Scouler's Voyage to tl^ Pacific Ocean. 

almost uninjured, its situated on an eminence about BOO 
yards from the beach, and effectually commands the landings 
place. Most of the guns remained till a few years ago, wben 
they were removed by the Chilians to prevent thenr £dling in- 
to the hands of the Spanish royalists. The groimd on which 
the fort stands consists of a red-coloured earth, formed by the 
decomposition of the basaltic rock?, and is plentifully covered 
by strawberries, now in a stat^ of ripeness, and very abundant. 
To the west of the battery a thurch, and an excellent oven, 
still remain. T|be church is built in the form of the Latin 
crofSs, and bears the following inscription. ^^ La caza de Dios 
overtbdel cidio y saccolacaesta, 24 de Septiembre 1811.^ - AU 
thcmg^ the doors and windows of this building had been re- 
moved, it still possessed the font, and the walls still retained 
their whitewashed appearance. To the north east of the 
church this beautiful valley is quite covered by corn-fields, 
wtech are still divided from each other by thcsr tanner land- 
miirks. As the valley approaches the mountains, the clus- 
ters of ferns raising their green fronds on the margins of the 
stream, have a most pleasing appearance, and, in my opinion, 
forms the most beautiful vegetable ornament of the island. 

Such is the present state of that island which afforded to 
Lord Anson'^s ships so much refreshment after his voyage round 
Cape Horn, and fully mmcs all the prliises he bestows on 
it. With a climate similar to Madeira,- and a similar geolo- 
gical structure, it is probable that Juan Fernandez should af- 
ford equal advantages for the cultivation of the vine ; and those 
plants which we saw appeared to grow luxuriantly, and were 
loaded with plenty of grapes, but still in an early state. 

Land animals are by no means numerous, nor, ^with the 
X exception of the seaF, can Juan Fernandez boast of a single 
indigenous mammiferous animal. The bullock, the goat, 
and the rat, are the only other animals of this class, and all of 
them have been introduced. The cattle are now driven from 
the north side of the island, since the hunters have fixed 
their residence there; but they are still abundant on the south- 
ern extremity, which is more inaccessible. The hunters in 
killing the bullocks drive them into a small plain, bounded 
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by steep hiUs, and then shoot them. In killing the goittSy. a 
difPerent method is adopted. The people employed in tikis: 
di£Bcult business lie down in those 'rocky situations wfaidi: the 
goats frequent, and when they approadi the hunters; their ham- 
strings are cut with' a sharp knife. 

Juan Fernandez is entirely destitute of lizards and ser^ 
pents, at least we never saw any. 

The rocky shores afford a safe retreatto the Cape petrels and 
other sea-fowls which abound near the island, so that it was in 
Yain we attempted to reach their nests. The only land-birds we 
saw were pigeons and owls. Tbeformer are exceedingly abun- 
dant, especially in the vicinity of the corn-fields, from which, 
they probably obtain their chief support. The owls are of small 
size, and by no means abundant ; they appear to be confined 
to Ae more secluded places, at a distance from the shore. 

The bay abounds in fishes, which are to be procured. wiUi 
very little trouble, so that, if the visitor fails in procuring 
cattle, he may at all events depend oni a plentiful supply of 
fresh povisions. Our limitedtime did not allow us to esamine 
the different fish we caught with, sufficient care; but the most 
common,, and by far the. best, is the cod (Gadus morhua;) 
the next in frequency is the lunipfish {fiyclopterua lumpus^y 
which is seen adhering to almost every stone; and this help- 
kssanipial becomes a ready prey to the seal and the sea-fowls. 

The articulated animals are thembst plentiful on this island; 
and although we saw few insects, I have every reason to 
believe they are exceedingly numerous at a more advanced 
period of the year, for almost every vegetable had its pecu- 
liar caterpillar feedmg on it. Near the shore we found seve- 
ral kinds of crab, and the deep water abounded in a beautiful 
species of Idbster, which may be described in a futurepaper. 

The antennae were as long as the body, which is of a fine 
red colour, and thickly set with strong sharp spines. The 
difficulty of obtaining this animal, from the quickness with 
which.it swims, and the trouble of laying hold of it from Its 
sharp spines, rendered it an interesting specimen. 

At low water we found some species of corallines and spon- 
gesj and a sea-star (AHeriaSf) furnished with from twenty-five 
to diirty^eight rays. 
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ISth Dfloemher.-— This woniiiig w<^ Uti Juaa F^rna«de9» 
aaddiieetcd our oourse to the Gallapagos. The islaad of Juan 
¥ernandes> for beauty of aceoeqr and ncbness of verdure, ex- 
exceeds any place we visited during our voyage. Independent 
of its natund beauty, the deserted houses and ruined gardens 
give variety to the landscape, and add an interest to the sce- 
nery which the unsettled desert cannot possess. Previous to 
going on board the ship, our countryman, whose exhausted 
wardrobe we had in wme degree refdmished, gave u& the ac- 
c^table present of a goat which he had feeding near the 
house, and would gladly have added more to our fresh stock, 
had it been in his power. 

7th January.— Our passage to the Gallapagos was the most 
pleasant part of our voyage. We enjoyed the serene weather 
and cloudless «ky of the trojHcal regions. During this ifea- 
ther the Noddy (SUrna sUdida) for the first time alighted on 
our vessel, a Inrd which we only saw in the tropical climates. 
This bird is remarkable Jar the stupidity with which it al- 
lows itself to be taken; it would perch on the rigging, and^ 
regardless of our presence, quietly allow itself to be liud hold o£ 

gtb.— -We saw Chatham Isbmd, one of the Gall^qu^poa. 
The lypearance of this idand at a distance indicates but little 
fertility. The land consisted o£ low conical hills rising gva^ 
dually from the ocean, and bounded by a flat sandy .beach, 
gainst which the sea beat with some vioknce. On the hills 
many dark patches of land appeared enitirely deprived of ve- 
getable covering. 

10th.— To-day the boat was sent to land on James's island, 
to ascertain what was to be found in the way of fresh provi- 
sions. The land is in some places very abundant in trees and 
shrubs, while other situations presented a bare and exposed 
suilace, consisting of masses of kva. Such at least was the 
appearance from the ship. In the afternoon the boat retum.- 
ed, bringing two very large turtles (7. vkidiif} Iguanas, and 
plenty of fish. Those who had been in the boat assured us 
that the shore abounded in turtles, and that tortoises were to be 
got in the woods. They had not however seen any fredi water. 

11th.—- Next day we went ashore in the long-boat, and 
found considerable difficulty in landing, on account of the 

1 
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heavy surf which b6at against the beach. The place where 
we now were consisted of a low sandy bank which .separated 
a small salt water lake from the sea. < Here we found traces of 
previous visitors, biit the most unequivocal and most affecting 
was the tomb of an American ofScer. This unassuming grave 
was only accidentally discovered, as it is concealed from no- 
tice by a thick bush-wood, cotton trees, and Toumefbrtke. At 
the head of the grave was a board painted black, and bearing 
the following inscription, so honourable to the deceased. << Sar 
cred to the memory of John Cowan, lieutenant of the U. 8. 
frigate Essex, who died here September 1818. His memory 
is lamented by his friends and country, and honoured by his 
brother officers.*"* 

On penetrating into the country, we found very few plants, 
at least few in comparison to what we might expect in such a 
climate. The abundancF^and interesting nature of the ani- 
msAs well compensated for the scarcity of plants; but the 
heat was so intense, and the moisture of the country so great, 
that we were unable to preserve many birds and fishes which 
we thought new or curious. The rocks were covered by 
pelicans and other web-footed birds watching the fish, and,* 
near the coast, various species of heron were very common. 
The pelican belonged to the common species, (P. oiwcrotalus^) 
but most of them, were young individuals. 

In this excursion we trode, for the first time, on volcanic 
ground, and made our way, with difficulty, through the loose 
lava, which readily gave way under us, and reminded us'of the 
slag and melted matter in the vicinity of a smeltmg furnace. 
Near this place we saw a large column of volcanic matter, si- 
tuated amidst a stream of lava ; its surface was rough and un- 
even, and in many placfes deeply excavated— it reached to the 
height of sixty or seventy feet. During my excursion, I had 
not the good fortune to see any vestiges of a crater ; but Mr 
Douglas, who had taken a different route, informed me he 

• This unfortunate gentleman was killed in a duel with one of his fel- 
low-officers^ In another part of the island we saw the remains of a small 
hut, or rather cave, which had heen occupied hy a Spaniard, who spent 
two years on this wretched place, where he had heen left by his com- 
panions. 

VOL. V. KO. II. OCTOBER 1826. P 
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had seen one, a circumstance which we had expected, as we 
saw one of the conical hills of Albemarle island burning 
every night we were in the vicinity of this group of islands. 
In the woods, where the grass is abundant, we found the tor- 
toises grazing, and many of them of large size, weighing pro- 
bably 200 pounds. 

The tortoise, (T. Indica^ we found to be much more agree- 
able food than the green turtle, as it is quite free from the fis^y 
flavour which the other possesses. We found much difficulty 
in taking them to the shore, on account of the excessive heat, 
and the roughness of the ground. 

The birds were so tame, as to be easily knocked from the 
branches on which they were perched, and frequently alight- 
ed on the sticks we happened to have in our hand; In re- 
turning to the beach, we killed plenty of Iguanas, an animal 
of the lizard tribe, and esteemed a most delicate kind of food 
in tropical countries. Although our Iguanas differed very 
much from the West Indian species, both in size and appear- 
ance, being larger and of a yellowish colour, we found them 
much more palatable food than turtle. 

The following is an account of the most frequent animals 
we saw during our short visit to James'^s island. The only 
mammiferous animal is a species of seal, with very short e^u^ 
and short brown hair. We killed one individual, but jt soon 
became so putrid, that we were unable to make a descrip- 
tion, a circumstance which prevented us from examining, 
in a detailed manner, many other animals. In addition to 
the birds already alluded to, we saw a beautiful bird df 
the genus Stdaj nearly allied to the soland goo^e ; its co- 
lours are very fine, and, what is most remarkable, the feet 
and legs are of a beautiful azure colour. On the elevsted 
rocks, we frequently- saw a small though handsome species of 
eagle, of a golden yellow colour. A small species of pigeon 
was very common in the woods, distinguished by the beauty 
of its plumage, and the bright metallic hue of the feathers of 
its neck. 

The reptiles, which are very numerous and interesting, are 
different kinds of turtles and lizards. The tortoise frequents 
the shady places in the interior of the island, where grass is 
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plentiful, which they consume in large quantities. As the 
tortoise is destitute of all offensive weapons, he draws his head 
and lin4>s within his shell on the approach of danger, making 
at the same time a hissing noise. These animals are capable 
of enduring very long fasts, and m cold weather they remain 
quite torpid. I kept one of these tortoises for eight months, 
and, during that time, it did not consume above an ounce of 
food. 

The green turtle is very plentiful, and attains a great size, 
often weighing 300 pounds ; and, in the course of two days, 
we caught about thirty of these animals. We had two me- 
thods of taking the turtle ; we either surprised them while 
they came on shore, or caught them while asleep on the wa- 
ter. In this case we approached them in the boat, making as 
little noise as possible, while a man stood ready to fix a toma- 
hawk into the shell, and to hold him till he could be lifted in- 
to the boat. This last method was attended by an inconve- 
nience, that the turtle was often so injured, as to die in a few 
days. 

The woods abound in a species of Iguana, which I thinly 
is new, but, unfortunately, the specimen I attempted to pre- 
serve became so putrid, that I was obliged to throw it away^ 
It is almost twenty-nine inches long ; the back and sides are 
of a brown colour, and the belly is yellow ; the whole skin 
was covered by small scaly tubercles, and had a ridge of very 
large pointed ones extending along the back, from the occi- 
put to the extremity of the tail. There was a dilatation under 
the throat, but no large tubercles in that situation. The 
tongue was fleshy, inextensible, and slightly bifurcated at the 
point. The Iguana lives entirely upon leaves and fruits, and 
burrows deeply into the ground. * It is a timid inoffensive 
creature, and always runs from the pursuer, unless when 
wounded, when it turns upon its enemy. We killed great 
numbers of them, and used them as food. There is a smaller 
aquatic species, belonging to the genus Monitor^ with a flat 
perpendicular tail, but it is much rarer than the other. 

* The sandy ground near the coast is quite ploughed up by these ani- 
mals^ so as to render walking in the vicinity of their abodes very trouble- 
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Although snakes are said tx> abound on the Gallapagos, yet 
in all our excursions we never saw a single species. 

Shells and molluscous animals were not very plentiful: Crabs 
of different species were very numerous, and some of them 
very beautiful! The land-crab was common near the shore, and 
appeared to be more gregarious than the other species ; they 
were seen running about in small families of twenty or thirty 
individuals, and when pursued covered themselves in the sand. 

On the 19th we left these islands and proceeded to the 
north-west coast. 

All the islands of this group have asimilar appearance. In 
some places the coast rises into perpendicular rugged cliffs, 
attaining the height of 200 feet, and in other situations it as- 
sumes the form of a low sandy beach, separating some salt- 
water lakes from the sea. The mountains are generally of a 
conical shape, very gradual ascent, and moderate elevation. 
The country, in most places, is pretty well furnished with 
trees, except where the lava has run down, and in these situa- 
tions very few vegetables grow. 



Abt. 11.'— lUttstration of some Faucis connected with the De- 
vehpement of Magnetism by Rotation. By Peteb Bas- 
Low, Esq. F.R;S. Mem. Imp. Ac. Petrop. &c. In a Letter 
to the Editor. 

Dear Sib, 

As I feel interested on some of the subjects alluded to in Mr 
Christie^s letter in your last number, I must beg to be allowed 
to make a few observations, with a view to correcting any er- 
rors which may have been committed in the reports of our 
experiments. Neither Mr Christie nor myself can wish to 
have any thing recorded but what we believe to be correct, 
and therefore the plainer the facts connected with these ques- 
tions are stated, the better. 

Mr Christie objects first, to that part of the historical no- 
tice, in which it is said that " in repeating some of my expe- 
riments,'' he was led to observe that property of iron which 

n 
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fonns the subject of his paper. Now the plain fact is this : — 
In 1819, I proposed my correcting plate, and from that time 
it becaij^ necessary for me to ascertain the attractive power 
of circular iron plates in different positions, and at different 
distances from the needle, and to determine their strong and 
weak points of local magnetism ; which was done by making 
them revolve on their axis in certain situations near the com- 



In 1821 Mr Christie, with some jmrticular views of his 
own, undertook a series of experiments on the attraction of 
circular iron plates, on which it was likewise necessary for him 
to determine their strong and weak points of local magnetism, 
by making them revolve on their ^es ; and while thus engag- 
ed, he fell upon the property in question. 

His object, of course, was different from mine, and the results 
he obtained were entirely his own ; but one may see dearly, 
that it was the similarity in the two processes that led to the 
passage in the report complained of. Strictly speaking, how- 
ever, these experiments were not a repetition of inine, and it 
was certainly not my wish they should have been so repre- 
sented. At the same time, as mine were probably the first 
experiments in which iron was put in rotation for magnetical 
observation, I think they were very properly introduced into 
the historical notice. 

I must beg, also, to bear testimony with Mr Christie, th^ 
his paper in the Ca/nJ). Phil. Trans, was undertaken with a 
different view to mine ; but still, as the experiments were not 
made till after mine were completed, and for the purpose of 
verifying an hjrpothesis suggested by a comparison of my re- 
sults,* on the aj^Miratus which had been constructed for me, 
and with the same designations of latitude and longitude of 
position, I can hardly consider the inquiries as *^ quite un- 
connected.^ ' 

^ There was indeed this difference, as Mr Christie has stated 
in his letter, that, both in this paper and that more particu- 
larly in question, he referred the centre of the ball to the 
sphere circumscribing the compass, while I referred the com- 
pass to the sphere circumscribing the ball, and pages 21 and 

* Seep, no, 1st Edition. 
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28 of my first edition are quoted, to shovir that I in ^* all cases'^ 
so made my reference. I undoubtedly generally made my 
reference in this way ; but still, in page 61 of the s(pie edi- 
tion, in the " General Summary of my first series of Experi^ 
ments," I have stated, that, " instead of concaving the imagi^ 
nary sphere to surround the ball, we may imagine a similar 
sphere concentric with the pivot of the needle ; then it is ob- 
vious, that the centre of the ball will have the same relative 
position on the latter sphere, as the pivot of the compass has 
with respect to the former ; so that the reference may be made 
to either at pleasure.'* 

In fact, whether I had stated this inversion or not, it does 
not necessarily alter one step in any investigation, nor change 
a single letter or sign, whether the reference be made to one 
centre or to the other. It is obviously the idea of employing 
latitude and longitude of position by means of an imaginary 
sphere, instead of the usual position by rectangular co-ordi- 
nates, that is meant, where it is said that <^ Mr Christie, 
adopting the views of his friend Mr Barlow^ by conceiving an 
ideal sphere to surround the compass,'' &c. ; and I must think 
that common courtesy required this reference. 

Mr Christie's next remark, which applies rather to myself 
than to the reporter, is certiunly a very Angular one, viz. that 
notwithstanding I waited from December to May, that our 
papers might appear together, I' afterwards rendered that ac- 
commodation nugatory, by permitting a report of my experi- 
ments to appear in the Edinburgh Journal for the July fol- 
lowing, that is, two months after the papers were read, and the 
very day on which two distinct reports of Mr Christie's expe- 
riments were published in two other quarterly journals ; ^id 
he at the same time expresses his surprise how it should 
be known in Edinburgh, (although I had been there just 
before^ that this delay had taken place. The following ex- 
planation, therefore, does, upon the whole, appear to be ne- 



When the thought had occurred to me to make my experi- 
ments on the rapid rotation of the iron ball, and that I had 
obtained the result, (some months after Mr Christie had given 
the first sketch of his experiments in the PhU, Trans.) I men- 
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tioii«d the circumstance to him, and in consequence of the 
.analogy between the two series proposed, and I thought it 
was agreed between us, that he should complete his paper in 
the form he had intended, and that mine should be delayed 
till he was ready. Having taken this step, and duly noticed 
Mr Christie^s prior experiments in my memoir, I hoped I had 
complied with every thing that good fellowship, or the interests 
of science required, by thus leaving to Mr Christie all the ad- 
vantages he could have derived from an earlier publication of 
his experiments. I must say, therefore, that I was rather sur- 
prised afterwards to find that he had, in this interval, added 
an appendix to his paper on this new class of rotations, in 
which no mention whatever is made either of my experiments, 
or of this arrangement. This omission, and a very injudi- 
cious remark in one of the reports above alluded to, served to 
throw a mystery over the subject, and to imply a want of caa- 
dour on on^ part or the other, which the slight reference that 
bad been made in another part of the paper, was by no means 
calculated to remove, hut which, I conceived, ought to be 
cleared away. It might therefore easily have been conjectured 
through whom the information relative to the delay was ob- 
tained ; and I was pleased to find it had been given exactly as 
I de^ed, that is, merely stating the fact, without any refer- 
ence to the omission alluded to ; and I cannot but wish it had 
been allowed to pass as it was stated in the report, without 
rendering this further explanation necessary. 

I have only -one other observation to make, relative to Mr 
Christie^s remarks on my correcting plate. Jt would certainly 
appear to any general reader, from what is said about the " ne- 
cessity of some precaution'" to prevent the plate, revolving, 
that diis precaution had been hitherto omitted, whereas it has 
never been omitted since the plate has been permaneiitly ap- 
plied, it having been always necessary to secure it against the 
motion of the vessdi. The precaution, therefore, although in- 
troduced for another purpose, is always taken ; and it is a little 
remarkable, that the very first plate I had made in August 
1819, and which I have still by me, did slide on^ as Mr Christie 
now recommends, the socket and rod being both square; but 
I afterwards found it more convenient to make them cylindri- 



Digitized by 



Google 



S18 



Prof. Hansteen on the Decrease of the 



cal, in order the better to rotate the plates separately on tlieir 
axes, for the purpose stated in the first page of this letter. 
The motion of rotation is prevented on ship-board by a steadjf 
pin, and proper printed directions are ^ven with the plates^ 
to insure their being attended to. I remain, Dear Sir, 

Yours very truly, 
Petee Bablow. 



AaT. III. — ObservaHons on the Decrease of the Magnetic In^ 
tensity of the Earth. By Chbistopher Hansteen, Pro- 
fessor of Astronomy in the University of Norway. Com- 
municated by the Author in a Letter to the Editor. 

The horizontal part of the magnetic intensity of the eardi 
here in Christiania, has been almost quite invariable for these 
six years since 1819. The observation of 300 horizontal vi- 
brations of my invariable magnetic cylinder, made every day 
at 10| A. M. and 5 — ^7 p. m. in the months of maadmum 
(January) and minimum (June,) has given the following re- 
sults. The observations were made in three different places 
of my house. A, B, and C, but all very carefully reduced 
toC. 



Place. 


Time. 


TimeofdOOVibrat. 
Medium of the Month. 


Mean of Max. 
and Minim. 


Diffirencebe- 

tweenMax. 

and Med. 


A. 


1819, December, 


825^27 


|828".ll . 
I 829 .09 


5^69 


B. 
B. 


1820, June, July, 

1821, January, 


830 .96 
827 .21 ' 


3 .75 


B. 


1821, June, 


830 .93 


829 .07 


3 .72 - 


B. 


1822, January, 


827 .95 


^829.44 
3 


2 .98 


C. 


1822, June, 


Not observed. 




C. 


1823, January, 


825 .36 


■ 827 .63 
} 828 .51 


4 .54 


C. 
C. 


1823, June, 

1824, January, 


829 .90 
827 .13 


2 .77 


C. 


1824, June, 


829 .24 


- 828 .18 


2 .11 


C. 
C. 


1825, January, 

1825, June, 

1826, January. 


Not observed. 
829 .98 
828 .34 


} 829 .16 


1 .64 
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From.these results the following consequences may be drawn. 
The intensity is more constant in Jun^ than in January. In 
six sununer months «it has only varied between 83(K'96, and 
829"24, but in the wmter months between ^W^Tly and 
829"98. But the regular daily variations from 10 a. m. to 
6—7 p. M., are much greater in June, when they amount to 
V^ than in January, when they are not greater than 0"2. 
In both these circumstances, these variations have a great re- 
semblance to the variations of the barometer, of which the 
regular daily variations are greater in summer than in winter, 
the irregular greater in winter than in summer. I suppose 
that both these phenomena, (the regular daily variations of the 
barometer, and of the intensity and the magnetic declination,) 
have a common cause, viz. a regular motion or stream in the 
atmosphere, caused by the different effects of the sun-rays, 
(proportioned to the sine of their angle of incidence,) upon • 
different places of the earth. This streaming, or transposition 
of great quantities of air from one place to another, will affect 
the barometer ; and different streams of sur, of different tem- 
peratures, at different heights, nlay perhaps produce a weak 
electromagnetic effect, which may have some influence upon the 
direction and rate of vibrations of the magnetic needle. Con- 
sequently these regular variations may be much greater in the 
summer, in proportion to the variations of the temperature 
from noon to midnight. But these are only rude ideas, which, 
on another occasion, I shall more fully explain. % The mean 
between maaimum and minimum of intensity is so very nearly 
constant^ that it is di£Scult to say whether it has decreased or 
increased from 1819 to 1826. 3. The difference between sum^ 
mer and winter is very variable, and seems to have regularly 
decreased from 1819 to 1826 ; but probably this difference 
will again increase in the following years. In those days, 
(from 1st to 3d June,) I have found the time of 300 vibrations 
varjring between 83SI''9 and 8S4"0 ; but as some few obser- 
vations in the open idr have given almost the same result as 
the observations in June in die same spot in all the foregoing 
years, I fear that some change in the house may have produ- 
ced a Uttle local variation, which, by further observations, will 
be detected. 
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But as the horizontal part of the magnetic intensity here in 

Christiania is very nearly constant, and the dip decreases, it 

follows, that the whole intensity is decreasing. Denoting the 

whole intensity by F, its horizontal part by^ the dip by i, 

the time of a certain number of vibrations of the horizontal 

needle by T, and upon another place of the surface of die 

earth the same quantities by F',y', V, and T', it is evident, that 

f 
/= F COS. i, accordingly F = -^^ ^ • 

cos* 

Now, as i is decreasing, cos. i is increasing, and consequently 
F. decreasing. Further, 

/:/' = (T')2*: T2=3Fcos.t: F'co8.t',andFT«cos. « = F'(T')'cos.»'; 
that is, F T^ cos. i is for the same magnetical needle a con- 
stant quantity over the whole surface of the earth, and also in 
the same place at different times. Calling this constant = C, 
we have, 

I. FT* cos. « = C, or F = ==-^ — .. 

T* COS. « 

Where C can be found when upon a single place F, T, and 

i are observed. Differentiadng the equation. No. I., you wiQ 

find, (C being constant,) 

dF 2dT 
II. -=- + -=p- — Tang, i di r= O, (where di may be expressed 

in parts of the radius.) 

As in Europe di is negative, the last member. Tang. {. di, 
changes its sign, and consequently the whole sum cannot be = 

0, unless — , or — -, or both of them, are negative ; that 

is, unless the variation of intensity dF, or of the time of vi- 
brations dT, are negative. In Christiania I have found, by 
a great number of observations^ 

In 1820, - r t:£=72°42'6 

• 1825, - - i=72°26'4 



Decrease in five years, = — 16'2 

Yearly rfi= • - — 3'24. 

By the observations of Mr Arago at Paris, (where the 

whole intensity, according to Humboldf s Observations, is 

supposed = 1.8482,) with one of my cylinders, I have fi>und 
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log. C = 5.45064 ; in Christiania, in the open air, by the mean 
of the year, T is nearly constant = 814^76. By equation 
No. I., I then find, ^ 

For 1820, F' = 1.^306 - 

1885, F' = i,40»S 

Difference in five years, F' — F = 0U)213 

Yearly dF= —0.00426. 

By putting di = - 3.24, dT = O, in equation No.'II., you will find 

«F 

jr= — 0.003, and dF = — F. 0.003 = — . 0.00426, as before. 

By comparing my own observations of 300 vibrations of 
the magnetic cylinder at London and Paris in 1819, with those 
of Captain Kater and Mr Arago in 1823, I find the follow- 
ing differences: 

London. Paris. 

1819, Hansteen, 777"79 Hansteen, 756^19 

1823, Kater, 775"34 Arago, 753^03 

Difference = — 2"45 Difference = — 3"! 6. 

I must confess that my observations were not made in the 
open air, as those in 1823, but in the middle of great rooms, 
where no iron was visible. Accordingly, they are not quite 
unexceptionable. But as they agree in making the time of 
800 vibrations in both places nearly 3" longer than in 1828 
I will assume the annual decrease of T for London cfT =: 
— ^'61, for Paris = — 0"79. Further, supposing in 1821, 

At Paris, t = 68^3', dt = — 3^84, T = 754^6 1, cnr = —0''79. 
At London, i = 70°3', di = — 3'22, T = 776"56, dT == — 0^61, 

by these suppositions. Formula II. gives dF at Paris =: *— 0.00098, and 

at London = — 0.00138. 

By comparing my own observations at Berlm with those of 
Mr Humboldt, I have found, that the intensity there is also 
decreasing; namely, 

Christiania, ^F sr — 0.00426 
Berlin, =—0.00193 

London, =s — Q.00138 

Paris, =—0.00098. 

Hence it seems evident, that the decrease if the tniennty is 
greater in the northerly and easterly parts f Europe than in 
the southern and westerly. The cause of this change is evi- 
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dently the same as the caufie of the decrease of the dip, and 
the increase of the westerly variation in the same places, 
yiz. the motion of the magnetical North-Pole in Siberia to- 
wards the east ; hereby the dip and intensity in the neighbour- 
hood of this pole may decrease more than in greater distances 
from it, and the horizontal needle may turn its northern ex-> 
tremity more towards the American North Pole. But as this 
latter pole also has a slow motion against east, it is probable, 
that in the north-westerly parts of the Atlantic Ocean, for in- 
stance at Iceland and Greenland, the intensity is increasing. 
The greatest difficulty on this inquiry, is to get a perfectly 
invariable magnetical cylinder, or needle. I hope to surmount 
this difficulty, and I shall^ on another occasion, communicate 
the result of my endeavours. 
Christiania, June M 1826. 



Art. IV. — Account qfan Earthquake at Sea, Jelt in the Me- 
diterranea/ny on the 29th November 1810, in his Mc^estjfs 
frigate Sdsette. In a letter from Captain Beaufort 
R.N. F.R.S. to Dr Beewsteb. 

Sir, 
As it appears firom a passage in your last Jowmoi, that you 
are desirous of putting on record notices of earthquakes that 
have been felt at sea, the following account of one which I 
witnessed in the Mediterranean is at your service. 

On the 29th of November 1810, at 7 a. m., his Majesty^s 
frigate Salsette being about nine leagues S.W. by W. (true) 
from the island of Cerigo, and ten leagues south from Cape 
Matapan, the sky suddenly assumed a remarkably black and 
threatening appearance^ which, however, spent itself before 
eight o^clock in heavy rain. The wind had changed during 
the shower from E.S.E. to N.W., where it continued the rest, 
of the day, and very faint, with the exception of one gust, which 
will t)e again mentioned. At 11 a. m., solar time, while tran- 
quilly standing to the southward, the ship was felt to quiver 
' violently from stem to stem,-^the masts, yards, and rigging 
partaking of the general tremor, and even the guns being 
strongly affected. The agitation, which commenced with con- 
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^derable force^ seemed rather to increase for about two-thirds 
of its duration, and then gradually subsided till it became in- 
sensible. According to the general opinion, it lasted between 
two and three minutes ; but, when allowance is made for the 
surprise occasioned by such an unusual phenomenon, a minute 
and IT half will probably be the safer estimate. The sensation 
it produced will be accurately recognised by any person who 
has b^en launched in a boat over a rough beach of gravel ; in- 
deed, the resemblance was so alarmingly manifest, that the 
leads were instantly thrown overboard ; but no bottom was 
found with seventy fathoms of line, and I have since sounded 
nearly in the same spot with 600 fathoms without reaching the 
ground. No peculiar smell was detected in the air, nor was 
^ere any ebullition in the sea, nor tremor on its surface, nor 
change of colour ; yet the water alongside had something of a 
fretful unnatural appearance, not easy to describe, — ^the litde 
waves suddenly rising and dropping as if their moticm was ar- 
rested by some unseen impulse acting in a direction contrary 
to their course. It did not appear that any change had taken 
place in either the barometer or thermometer ; but circumstan- 
ces unfortunately prevented their being examined for ten or 
twelve minutes. Many persons afterwards asserted that this 
singular scene was accompanied by a hollow indistinct noise ; 
but nothing of the kind was heard by the oflBcers, who with 
me had been attentive observers of all that passed. 

In about five minutes afterit had ceased, we were assailed 
by a very sharp squall, accompanied by large hail, and by re- 
peated flashes of forked lightning, with thunder, at the distance 
of a few seconds of time. The squall was transient, the musky 
appearance of the sky quickly vanished, and the afternoon was 
peculiarly serene and clear. 

We afterwards ascertained that, on the same day, earth- 
quakes had taken place both in Candia and in the Morea ; and 
as the ship was nearly in a line connecting the extremities of 
those countries, it was probably the same great convulsion which 
had extended throughout that space. The only accounts, how- 
ever, that could be obtained were too loose to identify the shocks, 
much less to discover in which direction they had been propa- 
gated. It is remarkable that from two officers of the English gar- 



Digitized by 



Google 



224 Mr Barlow on the apparent acqeleration 

rison at Cerigo^ who came on board the following morning, we 
learned that no earthquake had been felt in that island, though 
it forms such a connecting link between the above places, and 
though that which we had experienced must have been of very 
considerable violence, to be transmitted through a mass of wa^ 
ter of at least 500 fathoms in depth. Slight shocks, I ima^ne, 
are seldom communicated, even through shallow water ; for it 
has twice happened to me in Smyrna to have been wakened at 
night by smart vibrations of the bed, when nothing waii felt on 
board, though the ship was at anchor only one-third of a mile 
from the house in which I slept, and though officers and sen- 
tinels were upon deck, by all of whom such an occurrence 
could not have been unobserved. 

Though very unlikely to have been connected with the 
earthquake which was felt on board the Salsette, it may not 
be uninteresting to mention that, on the preceding evening, 
between 9 and 10 o^clock, several meteors, of different degrees 
of brilliancy, were seen ; and that one of them, which emitted 
a long train of sparks, passed so near the ship that I heard the 
whizzing sound of its flight through the air, and, immediately 
after its disappearance, the falT of a ponderous body into the 
water. I am, &c. F. B. 



Abt. V. — Conjectures as to the Canise of the high degree of 
apparent a>cceleration in ^ Rates of the Chronometers ofr- 
^erved by Mr Fisher j and reported by him in the PhU. 
Tracts. By Peteb Barlow, Esq. F. R. S. Mem. Imp. 
Acad. Petrop. Communicated by the Author. 

When we consider the long practice which has now been had 
in the use of chronometers on ship-board, without any very 
remarkable change haviiig been observed between the land 
^nd se^ rates, although there can be no doubt some small 
chlinge does take place ; and when we combine widi this previ- 
ous practice, the valuable observations of Captain Parry in his 
kte voyages, we cannot do otherwise than consider the results 
obtained by Mt Fisher at Spitzbergen as anomalous, and as 
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depending upon some ca\isei very distinct from that usually 
operating on ship-board. 

This being the case, I beg to offer what I consider to be 
by no means an improbable explanation of the irregularity in 
question ; that is to say, Is it not probable, or at least possible, 
that what Mr Fisher has attributed to an unusual acceleration 
in the ship, was actually a corresponding retardation on shore, 
occasioned by the action of some terrestrial ms^etic power be* 
low the surface of the earth at Fair Haven ? Such partial ter- 
restrial action is by no nveans unknown, I might almost say not 
uncommon ; some instances of the kind have, I believe, been 
published, and two or three others have eome to my know- 
ledge, upon information on which I can place the greatest re^ 
liance. The first is a statement made to me by Captains Vi- 
dal and Mudge, who informed me, that during their former 
voyage, while they were engaged in surveying the coast of St 
Mayo, one of the Cape de Verd islands, they found the land 
on which they were carrying on their observations so strongw 
ly magnetic tbat the needle of their theodolite became wholly 
useless : the dip was so much increased tiiat the needle would 
not traverse till they had inclined the face of the instrument 
at a very considerable angle, and even then the direction of 
the former was found so variable and uncertain as to be whoL 
ly inapplicable to the purposes of the survey. Now, let us 
suppose that the chronometers of the ship had been brought 
on ^ore in this place to obtain their rates, there can be no 
question that they would have been found very different from 
what they were on board, and as the difference would be. all 
that could be shown by the observations, and supposing no 
partial action to have been suspected on shore, the change 
would naturally be referred to some attraction in the vessel, but 
the character assigned to it would be the reverse of that which 
actually belonged to it ; viz. if the chronometers lost on shore, 
they would be supposed to gain on board, but if they gained^ 
in the former case, they would be supposed to be losing in the 
latter. It is true, that, on the return of the vessel^ the error 
would be detected, provided the rates were still taken in Lon- 
don ; and it is much to be regretted that Mr Fisber has not 
informed us whether this precaution was taken in the cases he 
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bas reported^ or whether, as in most instances, the chronome- 
ters were suffered to go down the moment the expedition re- 
turned. 

The other case to which I have alluded, I give verbatim 
from the note I took of it a few years back, while I was at 
Chatham dock-yard on some business for the Navy Board re- 
lative to the stowage of the compasses in that establishment* 
** Mr Duncan, the master attendant of this yard, who appears 
to have always paid great attention to the compasses, inform- 
ed me of a remarkable case which happened to him in the 
year 1791, while he commanded the Beaver, a vessel belong, 
ing to the Hudson^s Bay Company. His object seems to have 
been to find a north-west passage, and while on this service, 
on the 18th of August of the above year, in latitude 61^ 
B9f north, andlon^tude 9S* ^' west, being then about twenty 
leagues from land, and with soundings from sixty to sixty-five 
fathoms, with blue mud, he found his azimuth compass, 
(which he describes as a very excellent one, by the senior Gil- 
bert) suddenly affected in a very remarkable way, the needle 
refusing any fixed direction whatever. He immediately or- 
dered up his other compasses, seven in number,^ and they were 
found to be all affected in the same way, revolving round and 
rotmd in the most singular manner. He then stood off from 
the land, and soon after these instruments all resumed their 
usual action.^ 

<^ Mr Duncan had with him also a dipping-needle, furnish- 
ed by- the Royal Society, and the dip, on which he also made 
some observations, varied during a short time from 78* to 86^^ 
The above particulars were all noted by him immediately, 
and I extracted them from his log-book. 

Another instance of a very similar kind was reported to Dr 
Gregory by Mr Edmondston of Unst, one of the Shetland 
islands. This case is as follows : Dr Gregory, while making 
•his pendulum experiments, having found the results to be dif- 
ferent from what he had anticipated, suspected that it might 
arise from some partial terrestrial magnetism, and having 
mentioned his suspicions to Mr Edmondston, that gentleman 
informed him, that, in one instance, several of his boats 
were out Ifishing, and th,e weather b^ng foggy, they had re- 
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course to thenr conqpasscs to regain tbe shore, wli^n the num 
in the hradii^-boat, lookifng to his ootapass, found it nm- 
nbg found, as described by Mr DuncMi. • He then eaUed to 
the man in the next boat, whose compass was in the same 
state, and so also were those in all tbe others. Mr Edmondston 
moreoirer stated, although he eould not speak to the fact from 
Imown knowledge, that it is alwajs asserted and believed, 
that, in ftpproaching the small isfamd of Fctlar, the oompass. 
alwajs points' directly to the land, on whichever side the ap» 
fivoach is made. 

Now, there cannot, I conceive, be the least question, that, 
m Bsaj spot of this kind, where a partial terrestrial action so 
strongly manifests itself, a considerable change would neees^ 
sarily be observed in the rate of a chrmiometar^ and as we 
must look to some extraordinary cause for the anomalous re- 
sults obtained by Mr Fisher, I think it by no means asn im* 
probable conjecture, that they might be occasioned by some 
such partial attractions as those above described. I oSer thie, 
however, merely as conjecture, and with every respect tot Mr 
Fisker^s talents as an observer and mathematician. 



Art. VI. — Remarks on an Optkai Pkenomenon observed at 
sunrise Jrqm the Snmmt of Mount jEtna, By H. H. 
Blackaddbr, Esq. F. R. S. Edin. Communicated by the 
Author. 

FaoM the earliest ages the less familiar optical pbenomenaof 
the atmosphere have attracted particulw attention, less, bow» 
ever, from their grandeur or beauty than from their supposed 
tnysterious origin and incomprehensible nature. In several of 
the most aneient writings now extant, distinct referenoes ore 
made to some of these phenomena ; and when it is comdored 
that the human mind has a oaiural tendency to superstition, 
and that it is only in tbe present age that the torth of seiwoe 
has thoroughly consumed the veil which gave to these por*> 
teutons appearances almost all their previous interest^ we 
AbH have but little ooeanon to be surparised at tbe wildly er- 
aMmeaus notions that wereso long entertained regarding them. 
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At the present dt^y.whim these .phenQmeaa have reoerved the 
niOBt satisfactory. eiplaQatioa on weU-known pbyacal prin. 
eiples, the interest that is felt in them is no longer the same ; 
hut if it be less intense, it is nM»e rational ; if less irrenstible, 
it is infinitely more pleasing. 

; The following notice is extracted from TraxxisAn GreecCf 
4r&. by the Reverend Mr Hughes of Cambridge, 2 vols. 4to :-^ 
f^ I must not forget to mention one extraordinary phenome- 
non which .we observed, • and for which I have aeaisched in 
vain for a satisfactory solution. At the extremity of the vast 
shadow which iEtna projects across the island, appeared a 
perfect and distinct imioge of the mountain itself, elevated 
above the horizon, and diminished as if viewed in a concave 
mirror. Where or what the reflector could be which exhibit- 
ed this image, I cannot conceive ; we could not be mbtakea in 
its appearance, for all our party observed it, and we had been 
prffiaiied for it before-hand by our Cati^Dian ,frienda : it re« 
mained viidble about ten minutes, and disi^peared. as the 
shadow decreased. Mr Jones observed the same ph^iome^ 
non, as well as some other friends with whom: I conversed 
upon the subject in England.^ 

The interesting phenomenon here described was observed 
from tlie summit of Mount iiStna on the 28th June, at aun- 
riiie ; nnd the fidelity of the writer is not to be (j[uestioned. 
But while, Mr Hugh^ is persuaded, that he ^ and his friends 
^^ could not be mistaken in its app^rance^^ we all know thai 
^^ appearances are deceitful. '^ There is indeed reascm to sus- 
pect that the alleged difiiculty of solution has proceeded either 
from inaccurate observation, or from the relation of the facts 
having unintentionally received a deceptive colouring. We 
are given to understand that a distinct and perfect image of 
Mount iEtoa, diminished as if viewed in a ccmcave mirror, 
was seen elevated . above the horizon, and by observers who 
were at the time standing on the summit of the mountain, 
whose image was thus seen reflect^. On reading such a 
Jtstement, one who is at all familiar with phenomena of. this 
nature, is* forced either to sus{)ect inaccuracy, or to admit 
something altogether new ; and, on. such occasions,'/^ le dotUe 
ji)kihsophique^. is certainly not out of place. It may be asked, 
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What proof was there that the image was that of Mount 
a^tna ? — To ; say that there was , no olber niountain whose 
image could be thus seen reflected^ would b^ merely to enuB- 
-eiate^an opinion,' and far< from.:giying .such an answer as the 
; question required. When an .object is seen by r^ecjtion from ' 
.a ccmcave mirror, it appears inverted as well as diminished ; 
.it is not siud, wheth^, in this instance, the image was ox was 
(^Dot inrerted. But, on. the supposition that the appearances 
'.were produced by unequal atmospheric, refraction, the upright 
. or inverted position of the image would be ccmtingent on the 
^particular state of the air at the time of observaticm. A dis- 
tinct: and perfect image of any part of the earth^s surface ap- 
pearing elevated above the horizon is never produced by sim- 
ple reflection,, but is the effect' of unequal refradtion ; benee 
the. image, as above described, could not be that of Mount 
iBtna, for the place occupied by the observer could not be re- 
pres^ited to him by any reflective power of the atmosphere ; 
.audit would be absurd. to suppose the efiect to be^ produced 
by refraction. If it .were, allowable to sui^)ose that what is 
described as a perfect and distinct image of jSltna, . elevated 
• above the horizcm, was merely a part of the shadow of that 
mountain rendered visible by thepresenpe of a white cloud 
or misty vapour, somewhere between the pluCe of the observer 
-and the. horizon, the description, though inaccurate, would 
be so far intelligible, 'and the image might disappear as the 
.sliadow of the mountain decreased. The weU-kno^n opti-* 
xal phenomenon seen on the Hartz mountains, and vulgar- 
ly named the Spectre of. the Broqken, is of this nature: 
When a person stands at suQrise on the top of the. mountain, 
and looks toward the west,, if there be any white, clouds, or 
even a thin misty vapour, in that direction, he sees his^own 
shadow on these clouds immehsely magnified, but so,, well de- 
fined as to render his form, attitudes, and motions, distinctly 
-viisible. If, by observing the representation of smoke issuing 
from the crater, or by other means, Mr Hughes had determin- 
ed, with certainty, that the image was that of Mount ^Etna, 
there is little reason ta doubt that the above would have been 
the true explanation ; but his description taken as a whole, 
and particularly the circumstance of the image t^ing dimmish-^ 
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#d as in B cxtncave nmvor, is ugaiast this suppositii»i» and ren- 
ders it'probftbk thtt the appearances were produced by un- 
equal refraetioo. 

In that state of the air vbioh gires rise to unequal refrac- 
tioti, the natural appearance, of objects uridergoes surprising 
modifloations. They are seen diminished, magnified, muld- 
pHed, and titinsfonned, so as to bid defiance to description ; 
mountains seem levelled or divided, and plains raised into 
mountains. On the occasion referned to, some part of the 
island of Sicily, lying to the west of ^SStna, may hare had its 
appearance thus modified, and £he atrial creation may have 
bad such a resemblance to that mountain as td have been mis- 
taken for its image. If the observed image was evidently at 
a greater distance than any part of the island, every allowance 
being made for ocular deception, the appearances may still be 
traded to unequal refiractioii. Mr Hughes states that the 
island' of Malta, which is distant about 140 miles, has been 
seen from the summit of iEtna.* At the time of the year when 
he and his party visited that mountain, its shadow at sunrise 
is nearly in a line with the solitary island of Pontellaria, which 
is distant about 180 miks. If, then, Malta has been seen, whe- 
ther aided by looming or otherwise, at the distance of 140 
miles, Pontellaria may also be seen, through the influence of 
unequal refraction, though it be forty miles farther off. Pontel- 
kria thus elevated, and rendered visiUe at the extremity of 
the shadow of iEtna, may have been the source of deception. 
As the diurnal altitude of the sun increased, causing the sha- 
dow of the mountain to diminish, the state of the air upon 
which the unequal refraction depended would likewise be 
changed, and the image would consequently disappear. It 
may readily be determined, either by tbose who have witnes- 
sed, or who may yet have an opportunity of witnessing, the 

* It appean, that^ ftom th« smnmit of Ben liomoad^ whieh is 319 1 ftt t 
above the level of the sea, the Isle of Man is yisible, though distant about 
180 miles- The Peak ofTeneriffe, 12358 feet in height, has been descri- 
ed at a still greater distance from the deck of a ship. Mount '2^na; by 
barometrical mcteurement. Is lOSSO ftet in height; and mountains at a 
lister distance than the Island of Ponttllaria are said to have been dia- 
tlagoiahod from its Bummit. 
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phenomenon in question, whether or not this be the true solu- 
tion ; for the shadow of Mount jStna at sunrise lies in the di* 
rection of Pontellaria only at a particular season of the year. 



Akt- VII. — Abstract o^ Meteorological Observations mad^ ♦» 
the Isle qfMai^fram 1882 to 18|2S, inclusive. By Bobbet 
Stewart, Esq* Beceiver-Gefieral ot the Isle of Man. Cpna- 
municated by Dr Hibbert. 

A general state o^ the weather, for the year ending the 31st 
of Diecmber 18^. Thermometer (Fahrenheit) always out, 
on a northern exposure. Taken at 9 oVlock a. m., and at 11 
o'clock ?. M. 



1822. 


Medium 

of 

Thermom. 


Wind, 


Weather, 


Number of Days. 


Number of Days. 


Months. 


A. M. 


p. M. 


■N; 


S. 


E. 


W. 


Rain. 


Snow 


Fair. 


January, . . 


45 


45 


5 


1 


}f 


12 


8 


>f 


10 


Februaryt , 






41i 


41 


B 


10 


8 


2 


9> 


» 


28 


March, . . 






45 


42 


6 


11 


5 


9 


14 


2 


15 


April, . 
May, . 






534 


48 


3 


9 


4 


14 10 


2 


18 






53 


514 


10 


12 


3 


5 8 


ji 


23 


Jiine, . 






62 


57^ 


12 


5 


10 


3 4 


t> 


26 


July, . 






64 


594 


12 


9 


3 


7 7 


9> 


24 


August* 






63* 


5»i 


5 


$ 


10 


11 


12 


>» 


19 


. September, 




60, 


554 


2 


10 


6 


12 


12 


99 


18 


0<?tober, . 




55 


46 


4 


10 


9 


15 


7 


1 


23 


Noveinber, 




61 


48 


8 


10 


2 


10 


15 


99 


15 


Pepemb^r, 




474 


47 


6 


10 


4 


U 


15 


1 


15 


General Medium. 


52f 


50^ 


81 


102 


57 


111 


112 


6 


234 



A* M. P. M. 

Highest State of Thermometer ... €4 594 

Lowest ....;.' 414 41 

Mean of the year 1822 514 

NoTB.— With reference to the "Wind," the prevailing point for the 
day is taken. If any rain, snow, or fldeet, dttiing th^ day, not eonsidersd 
asaftirday. 
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18SS. 





Medium 

of 

Thennoin. 


Wind, 


Weather, 


189Sb 


Number of Days. 


Number of Days. 


Montlu. 


A. M. 


p. M. 


N. 


S. 


£. 


W. 


Rain. 


Snow 


Fair. 


January, . . 


36i 


34i 4 


23 


2 


2 


5 


5 


21 


February,. . 


37 


35i 


9 


7 


4 


8 


7 


4 


17 


March, . . 


40 


41 


12 


7 


2 


10 


12 


1 


18 


^". : : 


SI 


43 

49 


7 
9 


2 
11 


13 
9 


8 
2 


9 
16 




21 
15 


June, . . . 


54 


51 


12 


12 


5 


1 


10 


>9 


20 


July, . . . 


69 


54 


11 


16 


>9 


4 


15 


9» 


16 


Al%U8t, . . 


66i 


53i 


7 


10 


4 


10 


15 


}> 


16 


September, 


54 i 


*^i 


13 


3 


3 


11 


14 


39 


16 


October, . 


48 


45i 


6 


6 


10 


6 


14 


>« 


17 


November, . 


45 


42i 


^ 


7 


6 


14 


9 


9f 


21 


December, . 


48 


4S 11 


4 


2 


14 


13 


2 


16 


General Medium. 


47| 


4H 104 


108 


60 


93 


139 


12 


214 



Highest state of the Thermometer 

Lowest 

Mean of the year 1883 . . . . 



u M. 


p. M. 


61 


60 


26 


22 




46J 



1824. 



1^4. 


Medium' 

of 

Thermom. 


Wind, Weather, 
Number of Days. Number of Days. 


Bain 
Fallen. 


Months. 


A.1C 


P.M. 


N. 


8. 


E. 


W. Rain. 


Snow 


Fair. 


Inch 


lOOpt 


January, . . 


40i 


404 


15- 


4 


- 1 


11 


8 


2 


21 


« 


47 


February, . . 


Hi 


40 


2 


8 


12 


7 


- 9 


99 


20 


1 


52 


March, . . . 


41 


39i 


9 


ff 


7 


15 


14 


3 


14 


3 


43 


April, . . . 


454 


4tl 


7 


8 


8 


7 


7 


2 


21 


1 


86 


May, . . . 


52* 


48 


9 


4 


13 


5 


7 


1 


23 




62 


June, . . . 


57 


55 


2 


7 


18 


3 


2 


99 


18 


2 


42 


July, . . . 


57 


59 


4 


6 


3 


18 


12 


99 


19 


1 


37 


August, . . 


59 


56 


1 


8 


10 


12 


17 


99 


14 


2 


45 


September, 


53 


51 


7 


4 


5 


14 


10 


2 


18 


5 


36 


October, ; . 


48 


46 


12 


5 


12 


2 


20 


99 


11 


6 


58 


November, 


45i 


45^ 


11 


5 


3 


11 


18 




10 


5 


93 


December, . . 


42 


42i 


14 


2 


» 


15 


16 




12 


6 


74 


General Medium. 


■49f 


49| 


93' 


61 


92 


120 


150 


u 


201' 


40 


75 



Highest state of Thermometer 
Lowest . ...... • 

Mean of the Year 1824 . . 



A.V. P.M. 

68 6% 
32 32 
49°J 
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1825. 
















""Mfflniin- 




— . - ft 






1826. 


of 
Thermom. 




Wmd, a Weather, 


Rain 


Number of Days. fiNmnbeiof Dqrs. 


FalkD. 


wLonths* 


A.M. 


P.M.: 


N. 


S. 


E. 


W. 


Rain. 


8now 


Fair. 


Inch 


lOOpt 


January^ . . 


46 


43 


8 


4 


3 


16 


11 


99 


20 


3 


80 


February,, . 


39 


40 


11 


7 


4 


6 


11 


2 


15 


2 


67 


March, . . . 


ui 


41 


5 


8 


12 


6 


7 


1 


23 


2 


11 


AprU, . . . 


474 


454 


w 


1 


16 


13 


9 


99 


21 


1 


22 


May, . . .. 


534 


48| 


5 


3 


17 


6 


10 


99 


21 


2 


7 


•June, . . . 


58 


544 ^ 


8 


5 


8 


12 


99 


18 


2 


20 


tJuly,. . , 


64 


59 6 


6 


11 


8 


2 


99 


29 




57 


August, . . 


64 


59 5 


1 


7 


18 


15 


99 


16 


3 


71 


September, . 


63 


59 1 


8 


12 


9 


16 


99 


14 


3 


38 


October, . . 


52 


52i 


7 


7 


2 


15 


20 


1 


10 


6 


52 


November, . 


434 


43 


12 


3 


3 


12 


19 


1 


10 


7 


67 


December, . 


40 


38 


11 


6 


5 


9 


13 


8 


16 


2 


76 


Genera] Medium. 


Mf 


m 


80 


,62 97 


126 


J 45 


7 


213 


38 


68 



A.M. P.M. 

. Highest state of Thermometer. ... 72 68 

Lowest ; 30 28 

Mean of 1825 50°4 

From these tables we obtain the following results : 

1822 51^4 

1823 .' 46 I 

1824 ..." 49 f 

1825 50 I 

Mean of four Years . 49*^5 

Correction in consequence of 9 and 11 not being 
thehoursof Mean Temperature — 888 

Corrected Mean Temperature 48^312 

Mean Temperature according to Dr Brewster's for- 
mula, ................ 47°58 

Difierenoe between the formula and observation . 4- 0^7^ 

* In the month of June, the thermometer at mt<i-(2ffy, from the lOdi to 
20th, 76 to 78, in the shade. — 100 to 110 in the sun. 

t 17th toS7th July— range of Thermometer, mid-day, in the shade, 
from 76 to 79. 
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Art. \III.^^ Jn Attempt taueeounijbr the fact that ihe Stars 
appear greater in number when viewed €ur8or&tf thaif 
wAiin eMmUned zeiih aUention.* Bj a Correspondent 

Thb discoveries of science are well known to be jrequentljr 
accidental, and the observations of one literary man will of- 
ten prove useful and applicable to the pursuits of anotheat, 
even in a different branch of study. It is the adoption and 
^neralization of such a discovery that constitutes the aim of 
these remarks. 

I have loi^ been dissatisfied with the explanation currently 
given of the apparent number of the stars being greater to a 
cursory observer, than when attentively examined. Fergu- 
son says, (Astronomy, chap, xx.) " The number of the stai^ 
discoverable by the naked eye in either hemisphere is not 
above a thousand. This at first may appear incredible, be- 
cause they seem to be without number ; but the deception 
arises from our looking confusedly at them without reducing 
them to any order ; for, look but steadfastly on a pretty large 
portion of the slcy^ and count the number of stars in it, and 
you will be surprised to find them so few.*" 

The method by which I account for the circumstance is as 
follows : Messrs Herschel and South, {Edinburgh Journal of 
Science^ vol. ii. p. 28, &c. Also PhU. Trans, and Mem. Ast, 
Soc. Lond.) giving an account of their observations on double 
stars, remark, " A rather singular method of obtaining a view, 
and even a rough measure of the angles of stars of the last de- 
gree of funtness has often been resorted to, viz. to direct the 
eye to another part of the field ; in this way, a faint star in the 
neighbourhood of a large one has often become very conspi- 
cuous, so as to bear a certain illumination, which will yet to- 
tally disappear, as if suddenly blotted out, when the eye is 
turned full upon it, and so on, appearing and disappearing al- 
temately as often as you please.*" 

I may illustrate this by an observation of my own, made 
*ome months since, with a 8| feet achromatic by Carey, and 
2.750 inches clear aperture, using a low power which I have 

• We should be glad to hear again from the author of this article, and, 
if agreeable, to Icam his address.— Ei>. 
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not cg^ttedjBfoertwnedL 1^ foUowiag » aa extract frani ny 
originl menonBdiim : << ]7(h Deeember 1825.— ^Last aiglit 
was very ine. I olaserved Saturn just past hk oppoBttian; he 
was very beautiful, and I saw him in great perfection ; Ui 
ring was broad, well defined, a&d Tery open ; I am aimoet cer- 
tain that I dwenred the belts parallel to it. * I observed, in 
the strongest and most satisfactory manner, the £ict mention* 
ed in Brewster's Journal cf Sdencs for October, (the article 
of Observations on Double Star^) that minute bodies may be 
disdhguished by directing the eye to another part of the fields 
This I saw m a speck which was almost certainly one of Sa- 
turn's satellites, or an extremely small star. I cbuld not al- 
ways see it, and never when I directed my eye to die spot 
where it was, but when I looked at Saturn's body, I could 
see it a Ettle to the south," [Qu. north i] << and though so ex- 
ceeding minute, I have not the smaOesi ieeitaium in pro- 
nouncing it to have been no deception. I saw it at several 
intervals, and under different circumstanoes. I next directed 
the telescope to the sword of Orion, — — — — — -^ — : 
the moon was at her first quarter, yet I saw admirably. The 
accompanying is a sketch of the group. The star A I obsenr* 
ed only or almost entirely by the method of B 

oblique vision mentioned last, and of which 
this was scarcely a less satis&ctory example. 
But the moat interesting observation was on A * 

the star B,&c&c. -^'^ • 

My note then goes on to state at large my observations on that 
famous quadruple star, which, however, I need not now quote. 
I however remark, that *^ I found the oblique vision of use here 
too, though niot so strikingly as in the other particulars;" and 
oonclude, " It is proper to observe, that these observationB were 
made about 8 jp. m., when Orion was riatng*.***!^ The above ex^ 
trada abundantly illustrate thie influence of this agent in pcac* 
tical observation, and its power is such, that I am astonished 
that it has not been long ago observed. According to Dr Brews* 

* This is hardly probable, from the lowness of the pqwer applied. 

f I had not then read the note, {Ed. Jtmm. p. 292,) whidi mentioni 
the application to Satum^s sateffites ; that observation was therefiyre per- 
^tly ualiiaflisd m thai aoore. 
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ter^ (iii» 39S5) Messrs fferscfaeLand Soudi are not the &8t who 
faaye noticed it. I shall not debate the prioritj of diaomerji 
but proceed to iqpplj the fact to our obserraUens on the heavens 
wkh the unassisted eye. ' 

The expressions of Mr Fer^son already quoted, and the 
judgment of every attentive spectator, prove diat the number 
of stars ofipear. to be reduced on fixing the eye steadfastly onr 
any portion of the heavens. Now, the application pf the prin- 
ciple appears to me as simple as it is evident, and I scarce 
look out on the dcy without b^ng confirmed in my opinion* 
The stars seen in a hasty view of the heavens, are chidBy ob- 
' served by oblique vision, and the number visible to the naked 
eye (as I hope I have satisfactorily proved,) is actually in-^ 
creased. I cannot quote a strcmger instance than the Pleia'^ 
des, and it is one which I have very frequently observed. 
While the eye is many degrees from them in the heavens, it is 
attracted by the ccnnpressed blaze of light which they exhi^ 
bit. Fix the eye -steadfiistly upon them, and they almost va« 
nish from the fflght, and nx or seven stars, -so faint as to be 
just discernible^ is all that remains. The telescope shows very 
numerous stars surrounding these six or seven, and very near 
as bright and conspicuous as them, which one may therefore 
consider in the Jiret degree cfinvistbility; the oblique vision 
supplies this, and instead of a few twinklers, we behold a com- 
pressed starry heaven of themselves. This I think is a proof 
so satisfactory as to amount almost to demonstration. It i» 
certainly the most striking exemplification of the principle I 
have observed in the heavens; but I have experimentally found, 
that, if you review almost any ^x>t of the Milky Way, that vast 
tract of stars, in the method just mentioned, it will almost 
se^n depopulated before your eyes. The lesser stars '^ bide their 
diminished heads^ before the penetration of direct vinon; and 
I cannot help thinking, that this explanation is applicable to 
that confused whiteness which we observe on a slight view, 
without going so far as to^ imagine with Dr Derham, that it 
arises frcHn planets circulating round these very distant suns. 
.The telescope sufficiently proves that there are plenty of stars 
one stage less them visible in this singular tract, which must con- 
tribute infinitely more than the atoms of planets (if such ex-.^ 
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ist) to 'give it -the milky appeanittce^for which it has so feng^ 
been famous. Bj our indirect glances during a careless re-* 
view of the heavens, thousands of these minute objects ^ are 
sufficiently- increased in apparent diamete)*, as I shall present- 
ly mention, to make a sensible impression on the retina of the 
eye; and from the false glare surrounding each point, and' 
the closeness of the stars, they appear, in many cases, abso- 
lutely in undefined contact, necessarily producing the appear- 
ance which the galaxy presents, and very similar to what I have 
already observed, and any one may convince himself of it, in 
the Plaades. Other parts of the heavens present similar facts,, 
of which, I may notice that the frequent small clusters in the 
stream of Aquarius are favourable examples. - ^ 

There are two opinions regarding the physical cause of the 
phenomenon ; the one is that of Messrs Herschel and South, 
and also probably of the first observers of the fact, the French 
astrcmomers. They conceive, that ** the lateral portions of the 
retina, tess fatigued by strong lights, and less exhausted by 
perpetual attention, are probably more sensible to faint im- 
pressions than the central ones.'" Now, were we to stand by 
this explanation, my generalization of the fact must fall to the 
ground ; for in such a survey of the heavens as I speak of, the 
retina cannot be said' to be " fatigued by strong lights,'' or 
" exhaustedjby perpetual attention.''* Or, on the other hand, 
if my adoption of the principle is acknowledged to be correct, 
the explanation of these gentlemen is untenable. We therefore 
look to the second method of accounting for it, by Dr Brews- 
ter, who observes that " a luminous point seen ifidirectly, 
swells into a disk, and thus loses its sharpness, and acts 
upon a greater portion of the retina ;" and he adds in a note, 
that this advantage of expanded vision does not give the co- 
lours of the point truly ; we therefore only gain a knowledge 
of its existence, and an idea of its situation. This last expla- 
nation applies equally in both- cases; for the stars are indivi- 
sible points, whether viewed by the telescope or the naked 
eycf, and' we thus recdve a confirmation of the correctness of 

* Our correspondent^ we suspect, mistakes the meaning of this passage 
in Messrs Herschel and South's paper. The exhaustion^ we presume, here 
referred toy 19 a permanent, elect, supposed to he produced upon the cen- 
tral parts of every retina.— £j>..r » 
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the bjpothtm. This curious fact cannot fail to strike one as 
a rerj wise dispensation of Piovidence ; for^ when the eyes ore 
both placed in the ft-ont of the head, as in man^ the dtcle of 
accurate vision is extremely sum]!, but whatever approaches 
within the wide limits of indirect visifHi, particularly attracts! 
the attention by its elcpanded size, and gives a remarkably ex- 
tended scope to our field of observation. 



^-HT, IX.— Ofi the Spazffn of Salmon, observed in Us pro- 
gresHve StafCy and Drawn Jrom Nature. By L. SchTok- 
BEEG, Esq. , Communicated by the Author. WUhaPtATB: 

The eggs or spawn of the -salmon, represented in their natu* 
ral state in Pigs. 1—4. Plate V,, are of the size of a eommcm 
pea. Their colour is lively, and they are transparent, mixed 
with yellowish broitn and red. When they pass into whitiah 
r^d, and lose their transparency, they are of no use for experi- 
ments, as they are then in a corrupted state. Few, indeed, 
can be brought, or rather kept in a proper condition. Out of 
nearly 800, four eggs only succeeded, however fresh their a^ 
pearance at first was. Changing of the water, and, if possible, 
from the same river, must be repeated hourly, and they must 
likewise be exposed to the sunV influence, 
- Fig. 1. fr. Shows a spawn magnified; position of the fiah 
visible ; head joined with tail ; a large artery pas»ng between 
them ; point of pulsation very distinct, abnost the day when 
taken from the river. The animal moves itself now and then 
with alternate contraction and dilatation. The spawn ke^a 
generally a fixed point of gravity, viz. eyes sideways : The eyes 
are manifested by two gray-black spots, situated sideways 
in the globe. The following day no motion perceptible ; the 
day-light not strong enough to reflect upon the glass. Eyes 
assuming the third day a white spot in its centre. 

Fig. 2. Shows the spawn in diflFerent positions, ^ib« the - 
head had made its way through the shell or egg ; this hap. 
pened the fifth day. 

The spawn advanced to the state in Fig. ». after a lapse of 
eight hours. Tail twisted around a transparent substance, per- " 
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Imps the .yolkt filled ynth a quimtity of red sppti^ now and 
then vari^at^d with some of a paler kind>. which together seem 
Co b^ oily and floating. This membrane presses itself out of 
the shell. 

Fig. 3. b. Whilst examinmg it under the microscope^ the 
fish made considerable progress with regard to the quitting of 
the shell ; this disengagen^ent w^ p^rhap^ too precocious, on 
account of its being often removed from its place, in order to 
be observed under the glass. A sight the most imposing^ 
was, without contradiction, that of beholding the active amo- 
tion of the heart ; the innumerable streams rolling sniall glo>- 
bules of blood, interposed with air, into larger vessels^ wh^e 
the number combine in forming some of a greater volume. 

The streams issue, as shown in the outline Fig. 6, from 1^^ 
low the body of the fish, a v^in not viable, (concealed in. the 
^ine ;) the colour of the bipod light-brown red ; .it flows 
through numberless vessels, situated, in the bladder, cff tnuub- 
fftxmi membrane itself; is colle<;ted into the lai^ vessel seen 
below the membrane, always increasing in breadth* ascending 
towards the throat ; drawn thence by short regular intervals 
(twelve pauses in eleven seconds) into the heart; or rather in- 
to various chambers, one of which, empties itself every time^ 
colouring the next, which again throws it out into the third, 
and then ascending into the gills, as shown by the dart. 

The blood in the veins at the neck and. head is much.darker. 
Several other blood-vessels in the fore part of the body are 
distinguishable. 

Fig. 4. .The spawA left the shell at the time when the sketch 
was madQ ; the animal lay motionless for some hours, the pul^ 
sation continuing; tail much curved « eye more brilliant. 

Fig. 5. The niotion of the watjer, caused by pouring it into tho 
vessel, made the body grow straight. The bladder attached 
fb the animal is oval ; it lived only two days in a state of lan- 
guor, without enjoying its element. 

Fig. 7. The shell or egg, after the animal had left it. It 
was semi-transparent, and three-fourths of it entire. In a {ou 
mer cascj the shell was excessively fragile, and almost disap- 
peared in filaments ; in this, however, it remained for. many 
days aojitd^ wjb^^h proves the immaturity of the fii\hr 
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* Three fishes came out on the 6tfa April, swimiifkig with 
agility, soDietimes leaping beyond the sueface, movng* €on* 
stantly their' lips and pectoral fins. Their appetite seeois 
awake, and they snatch some grains of meal, sometimes throw- 
ing it out again to get again' hold of it The red spots de- 
creasing,, show sufficiently that it is partly nutritive matter, 
partly, as I had opportunity to pei^ceiye, digestive matter, 
(for it is considerably caustic, st»ning through and through 
paper, and is acted upon by adds.) 

The bladder assumes with time a more pointed shape, and 
loses at last the more transparent one, which is only visible at 
the posterior extremity. 

They repose sideways when there is no rough ground, but 
when upon pebbles, they conceal their heads between them, 
and seem to prefei: this way of resting to any other. 

Thdr growth is now very ccnsiderable, and their colour, 
particularly the gray shades, more decided. 
' Sea-water has a considerable effect on them ; they seem to 
be at first full of vigour, twisting themselves with all posable 
muscular strength. When replaced in fresh water, they imme- 
diately sink to the bottom exhausted for some minutes. I 
found afterwards, and by means of an experiment, where the 
fish was at liberty to be either in fresh or salt water, that the 
latter only was to be their abode. 

. On the 15th two died ; and this is presaged by the change 
of the blood in the heart and gills growing darker some hours 
before. 

Length of one ten days otd.^^Frora head to tail, 11 lines ; 
from head to bladder, S^ lines ; from tail to bladder, or anus, 
4 lines ; body of the fish, 1 line ; from back to under part of 
the bladder, 3^ lines. Fim^ — Pectoral, 2 lines ; dorsal, 1 line ; 
ventral, 1 line ; abdominal, 2 lines ; tail j 1 line. 



Aet. X — Notice of the severe CM of last Winter, and of the 
. late great Heats in Jwie 1826, with original Observations. 
By a Correspondent. 

FfiOM my observations in January last, chiefly made in the 
country near Edinburgh, I find the mean* temperature to 
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have been only 35^4« and acooidingto Mr Adie S4^, or 
lower than the minimum for January 1825. About the mid- 
dle of the month, there occurred a very intense frost, of which 
I have collected the following observations. 

Within a few miles of Edinburgh, and near 400 feet above 
the sea, I made the following observations with the utmost 
care. The instrument used was one by Knie, in which I put 
the utmqst confidence. The mercury readily runs up^the tube 
when reversed, and returns to* the bulb with a click.x Besides^ 
it agrees to the certainty of a small fracticm of a degree with 
a very large scale thermometer by Adie. . I therefore do not 
hesitate about the accuracy of the following numbers ftom my 
register. 



Day, 

9 
10 
11 
12 
13 
U 
15 
16 
17, 



Hour. 
8 15'M. 

8 
8 
8 
8 
8 
8 
8 
8 



Tbeim. 
25i 
31i 
96i . 
dOi 
S4i 
22 
23i 
15| 
40 . 



Hour. 

8 A. 

8 

8 

8 

8 

8 

8 

8 

8 



9 
9 
12 
13 
14 
14 
15 
15 
16 
16 
17 



Additions to these observations : 
71 A. M. 25^ 3 p. M. 26J. 10 p. M. 24i . 
Barometer at Edinburgh^ 



Therm, in the country at 
Barom. at Edinburgh, 
Therm, country, 
Barom. Edinburgh^ 
Therm, country, 
Barom. Edihburgh, 



Therm. 
23J 
29 
28i 
27i 
36} 
201 

34 

424 



Wind. 
N.W. 
N.W.&N.E. 
N.W. 
N. 

N.W. 
N.W. 
N.W. 
N.W. 
S.W. 



In the country. 

>2 P. M. 

li - 

4 — . 
121 - 

10 P. M. 
2 P/ M. 

10 — . 
1 — 

10 — 
1 — . 



By Dr Orpen, South Frederick Street, Dublin. 

Jan. Thermometer. ' Barometer. 

10 10 m. 28* 10 A^-SO^: ' lO'M. 29.95 10 A. 29,33 

11 27 31 29.35 29-86 

12 , . , 29 ; 28 29.88 29.95 

13 ' 26 25 30.01 30.00. 



29.90 

^.60 

2fi«75 

29.85 

221 

30.06 

151 

30.13 

361 

30.00 



Wind. 

N,E. 

E. 

E. 

E. 
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JlO. 


IheisMin^hev. 


BafOBBiter. 


Win4. 


H 


XOk.36 ieA.S8 


10 m. 29.93 10 A. 29.93 


S.B. 


is 


40 36 


30.08 30.23 


S.E. 


16 


42 4« 


30.23 30.26 


S.E. 



It ia a h%bly curious iact, thai the wind throughout was dia- 
mctricallj opposite to what it was at Edmburgh, and that the 
Tcry thick fog was sot accompanied^ as it usually is here, with 
an east wind. The weather was in general clear, and very 
delightful, except on the 15th, and the ice sometimes seven 
inches thick. The wind had been almost constantly due east 
since tlie bej^niog of the year before the 9th, on which day 
also the frost began, being new moon, and broke up on the 
16th, with herjirsi quarter, being one instance out of many 
of the moon^s influence. 

At Earl Spencer's, Alth(»rp, Northamptonshire. 





Thermometer. 




Barometer. 


Wind. 


Jan. 


Low. 


High. 




tVfom. 


Even. 


Morn. 


E?en. 


9 


19 


28 




29.96 


^9.90 


E. 


E. 


10 


16 


31 




74 


59 


W. 


W. 


11 


22 


31 




59 


61 


N.W, 


N.W. 


12 


164 


29 




70 


. 70 


W.byN. 


W. by N. 


13 


16 


27 




84 


86 


W. by N. 


N.W. 


14 


13 


28 




97 


97 


W. 


W. 


U 


8 


27 




30.24 


30.23 


W. 


W-byN. 


16 


8 


26 




32 


38 


W. by N. 


W. by S. 


17 


164 


33 




38 


38 


S. 


W.byS. 


At the Observatory, 


Calton Hill, Edinburgli. 




Jan. 


Thcnnom. 9 m. 4 


I J. Reg.* 


Aazom. 9 m. 4 a. 


Wind. 


9 


18 




23 




29.807 


29.740 


Vax. 


10 


1$ 




32 




367 


404 


Var. 


11 


21 




28 




455 


435 


N.W. 


12 


21 




28 




470 


556 


N.W. 


13 


18 




23 




630 


764 


N.W. 


14 


15 




21 




715 


737 


Vbx. 


1^ 


16 




24 




91« 


920 


s.e;. 


16 


10 




22 




989 


999 


Var. 


17 


224 




38 




931 


812 


S.W. 



In the north of Scotland^ this cold was much more severe, 
as appears from the following observatbns. 

* I presmne tba maximum. 

t We have taken the liberty of adding this paragraph to complete the paper of 
onr Correspondent— Ed. 
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OblttlfVAlidtt* ttutfdg at tite Douiife, liivehlesfcshirb, by J. P. 
Gi-aftt, Esq. 



bt ftothiemurchus. 








ian 12. Midnight, 


. 


. 


- 20^ F«hr. 


is. Ditto, 


•■ 


• 


8 


14. 9 A. M. - 


,- 


. 





Noon, 


- 


• 


90 


Midni^t, 


- 


- 


— 6 


U. 9 A. M. - 


- 


- 


— 3 


to A. M. 


• 


• 


— S 


l^oon. 


._ 


• 


+ 12 


Midnight, 




- 


— 5 


i6. 9 A; M. - 


^- 


- 


+ 22 


Noon, 


- 


• 


+ 25 


17. ttMhl#t, 


- 


- 


+ fl* 


9Avlt. A 


m 


*. 


4- 48 


Nm»i» . 


- 


- 


+ 45 



The foliowihg oliservationib were inade in Alber^eeii^^ite Iby 
Greorge Fairholme, Esq. On the 14th, at 11 p. m. the ther- 
mometer stood at + 6^ at Castle Forbes, which is «tuated at 
a eoBsidenibte dievatioB above the ritrar *I>dn, i^d dterlocd^faig 
the valley of Alford. At the above hout* M^ Fnitholme 6b- 
4eNyi this valley cbv&red with a detii^ tog ; ^hd supposing 
that the temperature would be much lower near the level of the 
xiver, be sent a thermometer down to the manse c^ Eeig, where 
k stood at S"" behw aero at 7 o^dock on the morning of the 
15th. In a few hours afterwards, a change of wind occasioned a 
rapid thaw, which, continued for some time. 

I shall now simply state my own very careAd observaiipns 
made on the late uncommon heats in J^une in the country. 

Jane24tii, 9 m. 72^^ at a N* window, 3 floors from the ground, and per- 
fectly opeBj with a laiige thermometer of Adte's, i^; of a degree easily yisi- 

We. 

Thenn. 

10 M. 5' 75^0 Curcumstances the same. 

11 0' 74.5 Ditto, ditto. 

12 0' 7,8.2 Ditto, ditto.. 
12. 40' 79 .2 Ditto, ditto. 

i 3" 80.2 Ditioj ditto. 

1 40* 80.7 Ditto, ditto. 

2 0' 80 .9 Ditto, ditto, and a themunneter per- 
2 14^ 80 .8 Ditto, fectly agreeing, (see page 241,) hung 
2 25' si .1 Ditto, oui at a distance from the wall in a 

VOL. V. NO. II. OCTOBER 1826. E 
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S If* 40' ai'^.S Circumstanoes the $ame. N*£. exposure^ only 79l°-~ 

2»»U'79|. «*»25'80i. E3C- 
posed to the £. at (i distanoe 
, fVom the wall^ and a white 
9 A East exposure 50^ Ditto^ ditto, paper shade against reflec- 
tion, fVom a flat roof near, 
2* 40' 8S°.— Ditto, 3^ 6' 
(well-shaded) 81f. 3" 1^ 
' . 814°^. 
June S5th, 90) h. 7il°.2 Circumstances as aboye. 

80} A. 82 East wall. Other thermometer well shaded in 
9 A. 71. Ditto. frf«, at 3*» W, exactly 80**. 

On the S6th $, very intense temperature occurred, and as 
my observations were made in a peculiarly cautious manner^ 
and with the greatest attention to every possibility of reflec- 
tion, I have no scruple that they should be made public^ , 

June 26th. 
9 M. 75^4 Adie's at a N. window, as last page 
l^ 6$' 81 1*" 0' Zoiher dierm. exposed behind a shady hedge, SOI".'] 
.1>35' |n the sun 110"* 

1*" 38 at the house 83*^3. Brought out Adie's, and hung it behind a very 
large stem of a tree, perfectly screened from 
the sun by high trees, &c. 
I'' 45 (Enie's) S2° hung behind a fragment of building, with an im- 
measd head of ivy, and thoroughly shaded. Not fiu: 
from Adie's. 
In the sun 111° 
2^ 0' Sun 113° Knie's 824° Adie's 82.5 

2.20' — lUi° 82|ftilly 82.9 

2.30' 1144° 834 — *- 83.3 

2. 45' — 113' — — . 841 S4.0 Finding that Knie's was J° 

above Adie's, probably arising from the sun's 
reflection, which was on the grass 20 feet off*, 
I now moved it to quite a difl^erent place. 
3.0' Sun 114° Knie (New Pkce) 844° Adie84°3 
3.12' — 112° ——84.1 

3.17 ^ ■ " ■■ 82} 84.0 

Finding Adie'^ U° highest, I brought Knie's beside it, 
and found them at 
3.30' Sun 112 Knie's (beiside Adie) 82i°, Adie 84°.0, or just the same 
as before. Now, I should state, that Adie's was in 
his Bympiesometer case, which probably Icept it too 
hot by producing a reflection of the heat from the 
' surrounding brass, after long exposure. 
At 10** A. at the house, E. windpw 7^. 
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\ After all ipy care, the delicacy of these observations is such^ 
that I do not feel myself entitled to give the true maximum 
.with so much precision as I had hqped ; but I feel confident 
that it was above 84% and state without hesitation, that in 
perfect shade, and free from all usual defects in observation, 
' 3uch as the proximity of buildings, errors in the height of the 
mercury, &c. it was between the degrees 88 and 84. 

The temperatures in the sun cannot be perfectly trusted to 
perhaps within 1^; the bulb of the instrument was covered 
with black woollen stuff. The wind was variable throughout 
these experiments, and cirri, cirro-cumuli, and cumuli, slights 
\y prevailed. 

The following days were very warm, but not so reinarkably 
as the above. On the 27th was a thunder-storm, in the middle 
of which I took the temperature of a spring, which was no 
hij^er than I had reason to believe, from my observation of 
the day before on the same spring. This does not confirm 
the conjecture mentioned in the last number of the Journal qf 
. Science^ 

P. iS'.— Some have stated that few and small solar spots in- 
dicate hot weather, and others the reverse. On the 17th 
June, while the weather was quite cool, and I was not think- 
ing of such coincidences, I found a spot coming on the sun, 
which I have stated in my memorandum to be an ^' immense^ 
one. Indeed, it was almost the largest I ever saw, and I took 
a sketch of it. It was approaching the sun^s western limb on 
the 24th. This appears to favour the latter hypothesiis. 
July 1826. . A 

Aet. XI.— On ihejbrmationtf the Cycmuret of Mercury^ and 
the SfdphO'Cyanaie of Potash. By Edwaed Turwer, M.D. 
F.R.S.E. Lecturer on Chemistry, and Fellow of the Royal 
College of Physicians, Edinburgh. 

The directions contained in systematic works on chemistry for 
the formation of the cyanuret of mercury, appear to have been, 
derived from Proust's excellent paper on Prussian blue, pub- 
lished in the 60th volume of the Annates de Chimie. M. 
Thenard directs that two parts of good Prussian blue, in fine 
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powder, and one of die pero^dde of mercury, should be bcnled 
in eight parts of water until the colour of the mixture, froni 
being blue, becomes yellow. The solution, after being filtered, 
is evaporated by heat and cooled alternately, in order to obti^n 
the cyanuret of mercury in the form of crystals. As the com* 
^ pound, thus procured, always contains oxide of iron, Proust 
recommends, with the view of freeing it from the iron, that the 
dfystals should be reilissolved in water, and boiled with an ex- 
cess of the peroxide of mercury. Hydrocyanic or muriatic 
acid is then added to neutralize the solution, and the purified 
cyanuret of mercury is separated as before by crystallization. 
» In making the cyanuret of mercury by this process, I always 
fiiid considerable difficulty in procuring it free from in»i. The 
solution, from the commencement, though the best Prus»an blue 
vhidi I could purchase in Edinburgh is employed, has uniform- 
\y a deeper colour than can be well produced by a small qiuin- 
tity of iron rendered soluble by the cyanuret of mercury ; and 
<^ separating the cyanuret as much as possible by crystalli2a« 
tion, a yellow solution remains, which has no disposition, to cry s« 
tam^* Suspecting, itoxa these circumstances, that the incon- 
veo^nce of the process is owing to impurities contained in 
the Prussian blue, I boiled some of that substance in muriatic 
aoid diluted with nine or ten times its weight oS water, collect- 
ed the insoluble matter on a filter, and edulcorated. From th^ 
colour of the acid solution, it was obvious that it contained 
iron ; and, accordiKigly, on adding an excess of pure potash^' 
the hydrous peroxide of iron was thrown down in large quan* 
tity. On filtering the alkaline solution, and boiling it with 
m.uriate of ammonia to neutralijze the. potash,, a. copious, preci- 
pitate of aLumioatook place. These substances appear to ex- 
ist ior the Prus(»an blue, as subsalt& oi sulphuric acid ; at least 
pure* water did not^take up a trace of iron, whereas the solu- 
tion made by dilute muriatic acid was precipitated copaously 
by muriate of baryta. 

l^hen the purified Prussian blue and the red oxide of 
mercury, in due proportion and in fine powder, are boiled 
together with water, the former is entirely decomposed, and a 
perfec^ colourless solution is obtained, which yields, by evsr 
poradon, pure crystals of the cyanuret of mercury, even to 
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the last drop. The success of the operation depends entirely 
on the proportions which are employed. The most convci- 
nient proportion is eight parts of the purified Prussian blue, ~ 
well dried on a sand bath, to eleven of the peroxide of mer- 
cury* This quantity of the peroxide of mercury, without 
being in excess, decomposes the femx^anate completely; 
and the weight of the cyanuret which is obtained, soipewhat 
exceeds that of the peroxide employed in its preparation. The 
ratio of eight to twelve gives an excess of the peroxide ^ in 
consequence of which the solution acquires an alkaline reae"* 
tion. Two inconveniences arise from this circumstance. In 
the first place, the cyanuret of mercury does not crystallize 
properly ; and, in the second, the excess of mercury occasions 
some of the peroxide of iron to be dissolved, which colours 
the solution, and renders the cyanuret of mercury impurei 
This fact I have observed repeatedly. If, after decomposing 
eight parts of purified Prussian blue by eleven of the peroxide 
of mercury, one part more of the latter be added, the solu- 
tion, from being neutral and colourless, acquires an alkaline 
reaction and a yellow colour, and deposits peroxide of iron 
when it is evaporated. 

The most economical method of obtaining pure ferro-cya- - 
nate of potash, is by direct combination of its elements. The 
best Prussian blue, which in Edinburgh costs a shilling an 
ounce, yields, after being purified and well dried, little is^att 
than half its weight of pure ferro-cyanate of iron ; while the 
fentKcyanate of potash, which is the most expensive material 
in its manufacture, may be purchased in Glasgow at the rate 
of three shillings and sixpence per pound. The formati<m of 
pure ferro-cyanate of iron from the ferro-cyanate of potash, 
is very simple to the practised chemist; but, as there are 
one or two points of delicacy in the process, it may not be su^ 
perfluous, in a pharmaceutic point of view, to state briefly the 
difierent steps of it. In principle, it consists mec>ely in mix** 
ing the ferro*cyanate of potash, disserved in a large quantity 
of water, with some persalt of irony taking the precaution to 
have an excess of the latter, and washing the resulting ferro- 
pyanate of the peroxide of iron with suceesave pcMtions of 
water, until the edulcoration is complete. The beet method 
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« 
of doing this, is to operate in a large glass vessel, and to draiT 

off the supernatant liquid daily with h syphon. It is remarka- 
ble that the ferro-cyanate of the peroxide of iron does not 
isubside well, unless an excess of the salt of iron be present ; 
and, consequently, after repeated washings with fresh water; 
by which the free salt of iron is removed, the Prussian blue 
loses its power of subsiding, and remmns suspended in the 
liquid. This is a sign that the edukoration has been carried 
to a suffidient extent. The pure ferro-cyanate is then driedl 
on a sand-bath. 

The readiest mode of forming a persalt of iron, is by ad- 
ding nitric acid to a solution of the proto^sulphate, and boiling 
it for a few minutes. A measured drachm and a half ef mtric 
acid, specific gravity 1.4, is sufficient for an ounce of the pro- 
to-sulphate. A few drops of sulphuric acid should after^ 
wards be added, to prevent the formation of a sub-salt. 

Svlpho^cmate of Potash. 
In preparing the eulpho-oyanate of potash, according to the 
method recommended by Vogel, it is difficult to obtain it quite 
pure, except by continuing the operation for a considerable 
length of time. An accident which occurred Jto my friend, 
Mr John Home, while making this salt in my laboratory, led 
me to the following modification of the process, by which it is 
rendered mor^ speedy and effectual. Mix the ferro-cyanate 
€i potash in fine powder, with an equal weight of sulphur, 
and after putting the mixture in a porcelain capsule, place it 
just above a pan of burning charcoal, so that it may be ex- 
posed to a very strong heat, but short of redness. The mix- 
ture speedily fuses, takes fire, and burns briskly for one or 
two minutes, during which it should be well stirred. The 
combustion soon ceases spontaneously ; and the dark-coloured 
residue, on being dissolved in water and filtered, yields a very 
pure and neutral sulpho-cyanate of potash. To insure the 
decomposition of all the ferro-cyanate of potash, I g^ierally 
allow the mass to remain in a fused condition for a few mi- 
xfutes after the combustion has- ceased, previous to withdraw- 
ing it from the fire; but this precaution is not necessary, if a 
strong heat has been employed in the first instance. 
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An?. XII.— 'jBe^t^ ^a MeteoroU^iccd Journal k^t at Se- 
ringapatam during the years 1814 and 18161 By Mr 
John Foggo Junior.* 

These journals,contam a register of the thermometer at sun- 
rise, and in the afternoon, of the thern^pmeter within doors» 
and of the temperature of the river Caveri, taken at 6 a.m. 
and 3 p.m. These are followed by a column for the height 
of the river, and another for the evaporameter. In the year 
1816, the barometer was added to the register, and observa- 
tions made regularly three times a^ay, namely, at 4 a.m., 10 
A.M., and 4 p.m., and in the last three months it was also ob- 
served at 8 P.M. The amount of rain was also measured dur- 
ing this year, and in both the state of the weather was care* 
fully noted. 

Mean Results Jbr both Yea/rs, 

The mean temperature of the whole year is, by observa* 
tion, 77.06 ; by Dr Brewster's formula 76.92, without correc-, 
tion for elevation. From the register of the barometer kept, 
in 1816, it appears that this city is elevated 2412 feet abovef 
the sea. As in the tropics an elevation of 613 feet depresses 
the temperature 1.8 Fahr. for moderate .heights, we have 
for the ipean temperature of the coast intermediate between 
Madras and Pondicherry, 84.14. Now, in the year 18S^, 
the mean temperature of Madras was 83.53, and the tempera- 
ture of Pondicherry, according to the old observations of Le; 
Gentil, 85. By Mr Atkinson^s formula for depression of 
temperature according to the altitude, the temperature of the 
coast is 82.4. The mean temperature of these places appears to 
vary considerably from year to year, as we find that Dr Rox- 
burgh's observations give the temperature of Madras no higher 
than 80.42. The mean temperature at Seringapatam at sunrise 
is 63.17, at 3 p.m. 90. 96, and the mean temperature of the day 
is 84% of the night 70.11 ; the average daily range of tempera- 

* The very valuable Registers> of which the fbllowing is an abstract^ 
were kept by Mr Scaiman. The editor owes them to the kindness of Hen-> 
ry Harvey, Esq. 
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ture 27.7. The mean temperatureof January, thecoldest montfa, 
is. fas ; ftoa tkk the la^Aly teBopenituM sues till Miiy> a£ 
ivUch the temp, is Aft ; after tUuiit tkoliEt^ tiU thewd 0^ Julj» 
but, at the approach of the sun in his piogottB «ei»thwaMl^ the 
temperature in October increases to the mean of the yeajr^ 
after which h Mis till January. The curve of monthly temp, 
has, therefore, two convex summits, of unequal elevation, and' 
about 190 days distant from each other. The highest tern- 
pereture observed is 115% and the lowest 48*^; and the ex-- 
treme range of temperature experienced during the two years 
= ©^. 

. The mean temperature of the river is 77.2, agreeing eae.- 
act}^ with the temperature of the air. At sunrise, the mean^ 
temperature is 76.47, and at 8 p.m. 78.03, and the difference 

between these = 1.50°. 

• 

The highest temperature observed in the river is 88**, and the 
lowest 68°. The mem height of the. river is 2 feet 8 inches^ 
the greatest height being 12 feet, and the lowest 9 inches ; 
but these appear to be relative heights. It is highest in July 
and August, and lowest in April. The register of the amount 
of. evaporation does not agree with the other observations. The 
mode of registering was to observe the loss of hei^t in a co- 
hinn of water of 30 inches, from the 1st of January uU the 
end of die year. We thus observe a gradual diminution of 
the oohimn of .W of an inch daily, or 86.5 in the year. As 
the mean temperature of the air is 77^^ an evaporation to this 
amount would take place though the point of deposition was 
only 8J below the temperature of the air. But the remark- 
able range of 27^ daily, shows that the climate of this pkce is 
cme of the driest of the habitable regions of the globe, so that 
it is probable the evaporameter has been kept zvithin doors^ hi 
w^i^ case its. results would coincide with the indibatfona of 
the thennometer in the house, of which the mean is the same 
as that of the ais, and the range is not greater than that of' the 
river. The measure of evaporation must in every case be 
more or less hypothetical, and Mr Daniel^l has shown that a very 
close approximation would be obtained by the difference of elas- 
tic force of the vapour at the temperature of the air ^nd the dew 
poiiit. The mean temperature of the air, or of the rivei:^ wb^lv 
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must be the principal fcniree ^ the vapour^ being 77) wd ^e 
probable dew point 68^ then .966-^«61£l^.351 of an ineh, 
the depth of water evaporated in twenty-four hom<s, or 128 
inches yearly.* The di^fee of dryness on the tibermometer will 
be tfaeirefore 14°, The degree of moisture pn the natural sQ^le 
oJF tjbe hygrometer .^36, 1,000 being perfect dampness; im4 
the weiigbt^ of a ctAbiQ foQt pf vapour; 6.{^ ^. 

The prevailing winds j^re the N. E. and S- W., qr the groe- 
wA momoon^ of the Indian Ocean. The S. W, sets in during^ 
the lao^th of April. When it first commences, its jcedproea^t 
tipn with the N, E* inteinrupts the serenity of the weatbei:^ and 
d{ui|ing its continuance thunder storms occur idmost every 
day, witli heat,7*-ligbtning at night. This is the rainy sea.., 
8QD» but the monsoon having deposited its superabundant 
i^pisture upon the Ghauts^^ very little^ rain falls at Seringp^ 
patam. Dqrii^ the N.. E., which be^ns about the end of Oo* 
tpber, the weather is settled and fine^^ with heavy dews before 
sunrise. 

Results Jbr the Year 1814. 
I have arranged the numerical results of thisf year under 
(A) Table 1. The temperature was considerably higher than 
in 1816* The mean temperature at sunrise = 64.65 ; in the 
aftfitnoon d^'li mean temp* 78,4. Mean temp, of the day 
85.^ ; of the ni^ht 71.5S ; of the coldest month 72.6 ; of the 
warmest 8$«$ ; 

* Mr Anderson has observed that in settled weather the mialmiim tem- 
perature 4€ the night does not Mi be}ow the term of ppedf^itation takea «^ ' 
smiHty «r in the evening ; md a jBxieij of expmmente nuide a| J^ik 
have pi:<;»Ked the gpeuera) tr^th of the principle. SinjCQ the tem^rature a| 
sunrise will he a very little ahove the minimum by a register thenno-» 
meter, ,ai\d since the constituent temperature of the vapour varies very 
little during the day, there cannot be a great enor in assuming the tempera- 
ture at sunrise ta oovrespoBd with the mean powt of dspG^thm. 2)hr . 
Young ha» d^q^n tjiajt, the i^^^n. &^^g(mii^ n t(«f^eaty-foar hQurs i^ e^ 
press^ by th^ height of # cplumn pf WQ^cury eq^^valent to the eUsticitjij 
of the y^qjour^, and the e^ect of th^ moisture in the atmosphere may be 
aHowed fer bj deducting the tabular number of the elasticity at the dew 
point. The evaporation al London, calculate in ii^s way by Mi'Danien, 
acmds in a remarkable manner with the amount obaenred by Mr How- 
ard. 
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December, January, February, 75.S0. 

March, April, May, 84.58. 

June, July, August, 76.22. 

September, October, November, 77.80. 

Of the coldest decad (beginning 1st January) at sunrise, 
50.6 ; in the afternoon, 80.6, mean, 68^ ; of the warmest 
decad (16th May) sunrise, 69®, afternoon 107, mean 88. 

On the 81st of May, a severe thunder storm occurred, the ef- 
fects of which are described in the Journal :— ** Weather, to- 
irards evening, fresh, north-west wmd, distant thunder N. Ed. ; 
before 6 P. m., strong N. E. wind, with a heavy shower, vivid 
lightning, and twice exceedin^y loud thunder ; the last loud 
explosion took effect on the terrace of the house. Ten or 
thirteen small holes were made in the terrace by the explo- 
sion, within the space of thirteen feet in the direction, and over a 
thick partition-wall. All the holes, excepting three, did not 
penetrate deeper than the outer thick layer of plaster. Of 
the three which appeared to have penetrated beyond the layer 
of tile& under the plaster, one, which was much larger than 
the others, but not exceeding the diameter of a pistol-ball, si- 
tuated rather on one side, and at a little distance from the 
wall, passed through the terrace, and penetrated the room be- 
tween the rafter and cornice. The thick chunam plaster over 
the cornice, projecting about^ 2 inches under, and adhering to 
the under surface of the rafter, to the extent of near 2 feet in 
length on each side of the hole, and down the wall about 3 
feet in length and 2 in breadth, was thrown off, and an irre- 
gular groove, superficial at top, and deeper at bottom, was 
. formed down the cornice and wall about 2| feet in length. 
The surface between the place from which the chunam was 
thrown off, and the door-frame underneath, a distance of near 
four feet, was not injured, excepting a very fine crack being 
just perceptible from the broken chunam to the frame, and 
the plaster immediately above the frame little broken. The 
side of the door-frame, situated in a line under the hole 
through the terrace, was split down in two or three pieces, 
the mortice of the upper piece of the frame, and' some of the 
surfaces of the splintered side frame being charred. The chu- 
nam and jelly of the floor adjoining the bottom of the splinter- 
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ed ^de ftnxBt was broken up to the distance of a few inchesu 
Another of the holes which penetrated the terrace, was si- 
tuated nearly over the other side piece of the door-frame, 
which was also split down in two or three pkces, the surface 
of the wall above did not appear to have been mjured, but 
two or three holeis, apparently not deep, were observed in the 
side of the doorway on the surface of the waU, against which 
the side piece of the door-^frame was situated. The lower binge 
of the opposite half door was slightly melted at two points, 
and the fine chunam on the opposite side of the door-way, ra- 
ther above the level of the hinge, was blackened to the extent 
of about 6 inches in length and 3 in breadth, as if the electric 
fluid had passed down the inside of the wall out at the surface; 
against which the side of the door-frame was placed, and, 
splitting the door-frame, struck the opposite hinge and surface 
of the opposite side of the doorway. The upper piece of the 
j(]oor-frame was a little split near the mortices, but the under 
piece was not injured. The broken surfaces of bricks were 
slightly vitrified, and surfaces of chunam plaster blackened, or 
of gray colour.'' 

Results of the "Year 1 816. 
. The observations of this year were made on a more extend- 
ed scale, and the remarks on the weather are detailed at con- 
siderable length, though deficient in precision. The mean tem- 
perature of the year was 7S.75 ; at sunrise, 61.7 ; in the after- 
noon, 89.8 ; the mean temperature of the night, 68.7, of the 
day, 82.7 ; of the coldest decad in the year (13th January) 
67.8, at sunrise, 54.9, in afternoon, 80.9; of the warmest de- 
cad (25th April) 85, at sunrise 67, in afternoon 103 ; of the 
coldest day, 15th January, 64 ; of the warmest, 20th May, 90. 

December, January, February, 71.3. 

March, April, May, 82.08. 
, June, July, August, 75.83. 

September, October, November, 74.66. 

Mean temperature of the river 76. 

The average height of the barometer is'27.568.* The pres- 

* Hence the elevation of Seringapatam is 2412 feet^ assuming the pres- 
£UTe at the level of the sea to be 29.88^ and the mean temperature of the 
intercepted column of air = 78"*. 
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sure at i a. K;^ is 0,0S7 below tbatof 10 a* M.|^aiid.0478bav^ 
4 F. M« The ayera^ of 10 a. h. » .074 above 4 p. v. In 
the last three months the average of 8 p. m. is .006 below that 
of 4 A* Mw, .04 above 4 f. m^ and .041 below 10 a. m» I do 
not find one instance of the horary oscillations being suspend? 
ed ; but during the prevalence of the S. W. monsoon the ex« 
tent of the variation is diminished. See Table II, coL 9» 10, 11* 
Besides the horary oscillations, there is a monthly variation 
from the annual mean pressure of remarkable regularity, when 
it is considered that the results are obtained from one yeair'^s 
observationft only. This variation^ however, is not the same 
at each hour of observation, so that the decrement has reach* 
ed its maximum for 4 a. m, and 4 f. m. in June, but for 10 
A, :h* l^t till July. It appears to be occasioned by the united 
effects of increase of vapour and the influence of the monsoons* 

The amoimt of this variation is .26^. The maximum pres« 
amre observed throughout the year is 37.79, and the minimum 
87.34; extreme range 4.6. 

The mean height of the river this year was 3 feet. The 
amount of raiii measured 23.7 inches, and the probable amount 
of evaporation 12^ inches. I have calculated a hygrometric 
table for this year (Tab. III.) according to the method men- 
tioned above, which is perhaps as near the truth as any simi- 
lar table for an intertropical climate that has been published.^ 

MmtKhfRe8vU3jiyr\9\&. 
, In January, dre temperature is at its minimum, but the pres- 
sure has attained its maximum, the K. E. tilonsoon is ftdrly esta- 
blished, and the weather cfear, without rain or thun(fer. The 
mornings generally hazy, from the rapid evaporadon occasion^ 
edthj* the energy of the sun's rays. Copious dews fall during 
the night, and particulariy before sunrise. The only two 
mornings on which no dew was observed were subsequent to the 
two coldest days of the year, the 7th and 15th; lightning was 
seen only once, on the evening of the 16th. The height of the 
river on the first of the month, 2 fbet 3 inches. 

February I— -Weather in general the same as last month ; 
lightning more frequent at night; and nun apparently all 
round the horizon on the hills. On some mornings the wind 
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was from the S. W. Height of the river on the Ist^ 1 foot 
8 inches* . 

In March the dew is scarcely so heayy» During th« day, 
the wind variable from N. E. E. and S. E. In the evening, 
the S. E. generally ; and after the middle of the month the 
S. W. prevailed during the night Frequent lightning at night. 
Height of the river 16 inches. 

In April, S. W. the prevailing wind ; large clouds rise from 
all quarters during the day ; rain at night frequent, but in 
slight showers ; lightning every night The river began to 
rise on the 4th, and at the same Ume the dectric explosions 
first beckme audible. 

May .-^Weather as in last month ; height ot the river 30 
inches. A period of ten days, beginning with the 7th of this 
month, gives the mean annual pressure ; and duridg this timt 
the N. £. wind prevailed after noon, but the S. W. at night 

In June, thirteen rainy days ; height of the river on the 
1st, 10 inches, and it remained nearly at this height till the 
S4th, when it rose in the course of the night to 7 leet 6 inch* 
es. S. W. uninterrupted. Heavy dew» when no rain fell i 
lightning with thunder almost every night 

July. — 21 Rainy days. Greatest height of the river 9 feet \ 
Weather as in last month. Barometer rising after the 7th, ex- 
actly wHen the river had attained its greatest depth* 

August. — ^Temperature very uniform throughout the 
month ; height of the river on the first day of the month 5 feet 
7 inches ; eleven rainy days ; lightning less frequent ; coiitinttal 
8. W. wind, with heavy dew^ every n^ht. 

Septonber.'-^Coiitinued S. W. mosisooit, nine rainy day% 
(ght dew at night, height of the river 5 feet 

Oet6ber.'--Hei^t of the river 4 feet 6 inches ;; twelve rainy 
days, the amount of which was only 4 inches ; the sliowers im 
the vallies of the Mysore have little resembknce to tropical 
tarns in general. Of the heaviest shower that fell diis year the 
amount was only 1 inch. About the middle of this moAth 
the wind variied from S. W. S. £. and N. B. and afterwards 
ehiefly from N. EL T lightning frequent^ with very heavy dew* 

November.— Height, of the river 3.4, six rainy days; wea*. 
ther as in last month ; N. £. prevailing. 
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December.— Height of the river 20 inches. On two nights 
a few drops of rain. Bain appeared on several days to be 
falling on the hills all around. Wind variable from N. E. and 
S. E.' , 

» 

TABLE J. — Thermametric Results of a Meteorological Begister kept at 
Serifigapatam during the years 1814 and 1816. E. L&ng. 76® 61'. N. 
Lot. 18^ 45'. Height above the level of ike sea 2^12 feet. 



1814 



(A) 



MoQihi. 


■ ^itoperatJaeo/theAir. 


Temp, 
of the 
Rirer. 


■ 


Max. 


MilUin. 


Extreme 
Range. 


Sunrise. 


ILTemp 

of 

Aftem. 


Mean 
Range. 


Monthly 
M.Temp 




January, 


98" 


4SO 


50" 


56".25 


88".7 


32".5 


72".6 


73".5 




February, 


105 


67 


48 


63.5 


96.6 


32 


79.5 


.79.7 




March, 


109 


64, 


66 


62.5 


101 


38 .5 


81 .75 


81.25 




April, 
May, 


110 


66 


45 


68.8 


102.5 


33.7 


85.5 


82.8 




115 


64 


51 


69.28 


103 


33.75 


86.5 


83.1. 




June, 


109 


64 


45 


68 .9 


91.1 


22.2 


80 


79.75 




July, 


106 


*66 


40 


67.25 


85.5 


18.25 


76.37 


75 .7 




August, 


96 


64 


32 


66.^6 


81 


14 .75 


73.5 


75 .9 




September, 


100 


63 


37 


66 .6 


89 


22.5 


77.75 


77 .9 




October, 


105 


58 


47 


63.5 


92.5 


29 


78 


78.5 




November, 


99 


50 


49 


62 


90.5 


28.5 


76.25 


77.4 




December, 


98 


66 


43 


62 


85 23 


73 .5 


75 




Extremes 

and 
Averages. 


115 


48 


67 


64.65 


92.19 


27.54 


78.4 


7 8,36 


Extremes. 


■^ 1 ■ 

Averages. 




1816 






(B) 




Monthi. 




Temp« 


tatuze of the Air. 


Temp, 
of the 
Ri**r. 


Maau 


Miniin. 


Extreme 
Range. 


M.'remp. 

of 
Sunrfae. 


M-Temp. 

of 
Aftem. 


Mean 
Range. 


JJ« 


January, 


96*^ 


48" 


48" 


54" 


84" 


30° 


69 


71".6 




February, 


lOS 


51 


51 


58 


91 


30 


74 


75.3 




March, 


109 


53 


66 


59.5 


100 


43.5 


79.75 


78.4 




April, 
May, 


109 


62 


47 


66 


100 


34 


83 


81 .2 




108 


62 


46 


66.5 


100.5 


34 


83.5 


81 .3 




June, 


105 


62 


43 


65.25 


90.5 


25.2 


77.75 


78.1 




July, 


94 


62 


32 


64.5 


82 


17 5. 


73.25 


73.6 




August, , 


101 


60 


41 


62.5 


85.5 


23 


74 


73.8 




September, 


102 


67 


45 


62.25 


89 


26.75 


75.5 


75.35 




October, 


99 


58 


41 


64.5 


88.5 


24 


76.5 


78.2 




November, 


90 


54 


36 


61.5 


82.5 


21 


72 


74.7 




December, 


89 


52 


37 


57 . 


85 


28 


71: 


71 .8 




Extremes 


109 


48 


61 


61 .7 89 .ft 1 


28 a 75 .75I 76 .1 ( 




and 
Averages. 








1 / 




. Extremes 


u 


Averages. 
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On. jtke Optical and Ph^ridk^kdl Di&cfxveriesy 4t. Wi 

Art. ^lll.^^Fariher Observations on the sufpoaed Optical 
and Physiological Discoveries of Mr Charles BeU 

I " Que d'ecueils doit craindre celui qui prend son imagination pour guide ! 
Frevenu pour la cause qn'elle lui presenter loin de la rejeter lorsque les 
^ts lui soiit contraire^ il les altere pour les pUer a ses hypotheses ; il mu-, 
tile^ si je puis ainsi dire, I'ouTrage de la nature, pour le faire ressemhler k 
celui de son imagination ; sans reflechir que le temps detruit d'une main 
ces Taines phan tomes, et de I'autre affermit les resultats du calcul et de 
rexperience." Laplace, Expos, du Syst. du Monde, liv. v. chap. iv. 

The superiority of physical over metaphysical science has 
be^i generally held to consist in the superior evidence of its 
facts and reasonings. We accordingly find that scientific 
controversies have related principally to technical questions 
respecting priority of inventions and ^scoveries, and that, 
in those cases where they have involved points of pure sci- 
ence, either one or both of the combatants have been un- 
able to discover the truth themselves, . oi* incapable of re- 
cognizing it when it has been brought before them with all 
the fulness of demonstration. Those who have once ventured 
to publish extravagant opinions on the authority of hasty 
observations, and ill-devised experiments, are not Ukely to 
renounce them, even when their absurdity has been calmly 
and courteously pointed out. The love of truth is not the mov- 
ing principle of such minds. A feverish thirst of fame alone 
impels them, and, under the influence of this passion, they 
seek to involve truth in an ambuscade, or to get possession of 
her by storm,*— while humbler and less ambitious spirits are on- 
ly rearing the redoubts by which her outworks can be ap^ 
proached, and her strong holds secure^. When a controver- 
sy, therefore, arises between these two classes of inquirers, 
between those who, as Laplace elegantly expresses it, muti- 
late, as it were, the work of nature, in order to make it re- 
semble that of their own imagination, and those who found 
their results on calculation and experiment, we must not sup- 
pose that the empire of science is divided against itself, or that 
her eternal and immutable laws can be thus brought into doubt 
These observations have been suggested by some controver- 
sial discussions, to which we have had occasion to direct the at- 
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tention of our readers. When Mr Brooke attempted to put 
^own a genecal law ^ of nature on the single authority c^ a 
hasty observation on the suIpfaatd>tri-carbonate of lead, which 
he made out to be rhombohedral, he erected that little iat>ric 
of his imagination against a principle deduced from hundrcda 
iof facts, and now admitted by every mineralogifit who hfte^ ex- 
amined it. Although it was hinted to Mr Brooke, thai « l4w 
without any exception required a number of facts, and these 
well established, to bring it into doubt, and that it waspossiU^ 
that his solitary observation might be wrong, or at least that 
flome explanation of the anomaly might be found if his dbser^ 
rations were right, — yet this gentleman agidn presented Vao^ 
self ait the bar of the public with fresh asseverations of the tmth 
of his observatioBs, and committing the most unheaird of tr^»- 
jMflses on the fields of doubk refraction and polarisatimi^ on 
which he had xio qualification to sport. The point at issue wae 
now .taken up by Mr Haidii^er, who examined a great vaae- 
ty of the finest crystals of the sulphato-tlri-carbonate of lead. 
This skilful minca-^ogist speedily found that the. ipineral ui 
.question was a compound and not a jnmjpie crystal, as Jifr 
Brooke had supposed, and, by measunng its angles with. grtat 
joicety, be proved, by actual ccdculaiUm and eaperimeBt^i that 
its , primitive crystal was noi a rhambohedron^ but belonged .to 
the hemiprismmtk system of Mobs. . Although Mr Haidiiigia: 
pmntedout the very re-entering angles of the ccnnpqsition, «iid 
tbou^ the ccHnbination is so plain to the dullest. eye that we 
baye observed it in pplarised light in more than an hunditd 
crystds without a single exception, yet, will owr readers b^- 
Ufeve it, Mr Brooke again cisune forward, asserting the aecuifh 
ey of his results, and. questioning the demonstrations of. Mr 
Uaidinger.-f- This dying struggle for error ndther Merited 
nor has received any reply ; and those who have on thisoccasion 
combated for the truth, have (to use the sentiment of Laplaoe) 

i i 
* We allude to the optical law of primitive fi>nns^ of which we shall 

give ah account in an early number. See Edinburgh ENCTCLOPiEniA, 

Art. Optics^ voL xv. p. 67% Sec and Beudant's TraiiS Elemerti, Mineral, 

Pkuris, 1884, p. 167. 
t The able and elaborate p^^ ti£ Mr Haidinger wiM be found ia the 

Edinburgh TransaciioTUf vol. x. p. 217* See alao this Journaf, vol. ii« p. 7^. 
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left in tfa« one hand of time those vain phantomg whieh she 
dettrojBi and committed to the othet tboee humble resalts of 
calculation and experiment which she will not fail to spare. 

From the rhombohedral visioiis of Mr Brooke, we tiow pass 
to the optical and phynological phantasies of Mr Charles Bell» 
to> which the sentiments in our motto bear a more peculiar ap« 
plication. We have already attempted^ by a gentld admoni- 
tion, to conjure back these nebulosities into the mare ntMum 
in which they have been generated ; but they have returned 
to oi^atniOB^Ii»« with showers of 'mud and stones, and w\& kre 
again compelled, from self-prtsertation, either to dissipate the 
storm, or suffer from its ravages. 

Had the speculations of Mr Bell been confined to the wofk 
in which they ori^nally appeared, thmr influence would ilol 
ha^ been widely extended ; but they have b^n reprint^ kt 
a more popular form, and they are, besides, taught in puUic 
lectures delivered to students of surgery, who cannot fail to 
imbibis them as sacred truths,^ and make them the basis of a 
rash imd dangerous manipulation. The diseases of the eye birve 
been long the special field of empiricism ; and there is no branch 
of tbe healing art which calls so loudly as this for an infprcyvftd 
practice, founded on a thorough knowledge of the structure ' 
and functions of that important organ. We have ottrselveil 
seen the needle and the lancet thrust into the interior of this 
delicate organ, to core diseases which were iiicurftble, $jaA 
which existed only on its surface ; and we have seen ddWts of 
vinon treated as cases of amaurosis, when they arose merely 
firom a temporary debility in the external niusdes. We can- 
not doubt, therejfbre, that Mr BeU^s qpeculaticKtiSy if they IhaH 
ever form an article of surgical belief, must mislead the handi 
as well as the judgment of the operator ; and under the influx 
ence of this opinfon, we shall examine them with a degree of at- 
tention, which they should not otherwise have received from us. 

1. In the third Number of this Joumalf we bate laid be- 
fore our readers Mr Bellas doctrines in his own words^ and we 
endeavoured, in the most cQurteous manner, to demooatrate 
their fallacy, both by general reasoning, and by direct experi* 
ment. It did not surprise us, that Mr Bell remained insen* 
sible to the force of these arguments ; but we were astonished 
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at the method which he chose to repel them. As a fellow of 
the Royal Society of Edinburgh, he announced his intention 
of communicating to that body a paper " on the motions of 
the eye-ball ;'' and in order that both sides of the question 
might be before the society at the same time, Dr Brewster 
announced a notice, entitled, Further Observationa on tke Pl- 
sion ^ Impressions on the Retinay which we shall give as it 
was read. 

Farther Observations on the T%sian tflmprem&ns an the 

Retina. 

" Having learned from Professor Bell, that the paper on the 
Motions of the Eyeball, by Mr C. Bell, was an answer to the 
Observations on the Vision of Impressions on the Retina, 
which I had the honour of submitting to the Society, and 
which hive for some time been before the public, I take it fbr 
granted, that that paper has not carried conviction to Mr Bellas 
mind. 

As the part of the subject which came under my notice is 
strictly physical, and is susceptible of experimental proof, and 
of rigid demonstration, it will not admit of that special plead- 
ing, by which, in the less accurate sciences, the gravest errors 
have often gained a temporary ascendancy. The points at 
issue between Mr Bell and me are too idmple in themselves, 
and too much insulated from physiological mysteries, to ad- 
mit of being involved, either in the ambiguities of language 
or of argument ; and if any such cloak is thrown over them, 
it is easy to strip them of the unnecessary drapery. 

Mr Bell maintains, that when the eye, with a spectral im- 
pression, is pushed aside by the finger, the spectrum remains 
absolutely fixed and immoveable. In direct opposition to this, 
I maintain, that the spectrum does move, because I have seen 
it move, and have measured the extent of its motion^ 

Mr Bell next maintains, that the immobility of the spectrum 
is a physiological fact, arising ifrom the non-exertion of the pro- 
per muscles ; whereas I maintain, that the motion which does 
take place is an optical fact, and that the amount of it actually 
observed, can be computed from optical principles. 

Mr Bell likewise maintains, that when the eye is closed, the 
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eyeball instantly turns upwacd ; and he distinctly describes jthe 
experiment by which bezels it move, by the application of 
bis finger to die ridge of the cornea. In opposition to tUs, I, 
And other persons who have made the same experiment, find 
that the eyeball rem^dns at rest ; and we have the high authority 
of Professor Soemmering of Gottingen in support of our re* 
suit. If Mr Bel], therefore, has performed bis own experi- 
ment accurately, he has mistaken, a casual motion of his own 
eye for a general function ; and if that motion has, as he al- 
lies, the efiect of smoothing the accumulated ridge of the lu- 
bricating fluid, he enjoys a privilege of vision which others are 
not fortunate enough to possess. 

In the latter part of my former paper, I endeavoured to 
show, that, even if the spectrum were immoveable, the notion 
of position was actually acquired without the exercise of the 
|Hrpper muscles. Against this position, which formed no part 
of. the philosophical argument, Mr Bell may make a stand ; 
for it is here alone that refuge is to be found, among the phy- 
siological sympathies— the never-failing strong-holds of hjrpo- 
, thegds and error. Even here, however, the argument may be 
brought within the grasp of fixed principles, and the experi- 
ment may be conducted as follows : 

Let the eye be supposed to be pushed by the finger from left 
to right, through an arch of 10°, in a horizontal plane, then, 
according to Mr Bell, the spectrum has not followed the mo-, 
tion of the eye, because the motion was brought about by the 
finger, and not by the proper muscles, which alone have the 
power of conveying the idea of change of place. - 

Xet the head be now placed so as to be capable of being 
turned round through the same arch of 10^, by the pressure 
of the finger upon the eye; in this case, the spectrum does 
follow the mofion of the eye, aind the head, though the proper 
muscles are ho more exerted in the one case, than in the other. 

It may perhaps be said, that the sensorium being now 
turned round along with the eye, has some how or other ob- 
tained a notion of the change of position ; but subh a suppo- 
sition, besides being uninteihgible, is hostile to Mr Bellas 0{nn. 
ion, unless the sensorium has acquired its knowledge from 
an incipient action of the muscles, or rather from adiaposiiion 
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le B/Bt when the finger in apfdidd. But aueh a BUf^pogitioii, if 
at All f&telligtbley yetums witli equal force agaiost the arfO'^ 
neiit ^hldi it is farottght to support, for the same dbpositiioii 
to act, on the part 6t tbd mufieles^ ought to be oonveyed totb^ 
senMNduBv when the motkm of the eyeball is prbduoed by the 
finger alone. •' 

I forbear eayvig any mor^ on the subject, although the ^wtm 
which I have given are snsceptibleW numerous illuimitione. 
' Those who are desirous of being acquainted with the fundii^ 
mental diff^ence between ordinary visioa, and the vision of 
knfffessions, witt see it in the twQ figuy es on she board) ihe 
lowest of which represents the effect produifted^ when the^eyea 
i^eive an angular motion of translation from the fingers^ 
while the upper one, which I gave formerly, shows the effect 
produced when the eye is pushed so as. to move parallel tp it^ 
seIC In die first case^ the change of place of the spcfcUrun^ 
whieh Mr Bell cannot see, is equal to the vertical' asoe^t of the 
ey«^ addec) to the tangent of its angular motion, while in the. 
aeqopd case, it is equal, only to llie vertical aseent ^ thh.e^ ; 
bttt'in both cases, there is the same relative difference between 
the change of place in ordinary viskxi, and the change of pked 
in spectral vision, a difference of such -magnitude as to hav^ 
ooeasioned the- oversight whiqh Mr Bell has committed.'^ 



Mr Bell^s.paper on the Motions of the Eye-ball^ which 
veaii after the' above. notice, was. a oontcoveiraial reply to. a 
papOT inserted in Number iii. of this Journal, and [was print- 
ed in a periodical work now at an end. It waa read by hi^ 
brewer* George Joseph Bell, Esq, advocate, who ^upfNurted 
the contents of hifi scientific brief by the system oi attack and 
defence which is still tolerated at the bar. There w^re present 
at tfa^ meeting of the B<oyaI. Society, a very great number of 
medical :gAntlemen, and among them several of tihe>inostr:diai. 
Mguished medical professonr in the University ; and as aoon 
aa Mr Bellas paper was read, Dr Brewster rose, and pointed 
'oMt. to ihe society the various errors whidi Mr Bell had com- 
nntted, both mbis/expmments and in hia reasoning^and he 
pledged himself to anaivierany dbjectiian^>^<Hr espkinumy (Uffis. 
oulty, wUrch any of the gentlemen present might stiile 5 an^ 
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as noobjection was stated to his views, be had reason tabelieve 
fifom this, as well as from other causes,* that there was not one 
cf the numerous members then present, who did not concur in 
the refutation which he had given of Mr BelPs paper. 
• As Mr Bell had now embalmed his erroneous views in the 
Transactions of the Royal Society of London, and in the Me^-* 
Btoty of the Royal Society bf Edinburgh, the two great sci- 
entific bodies of the kingdom, and by publishing a defence 
of his doctrines, had evinced a resolution to maintain them at 
lAl hazards, it might have be^i thought advisable to put 
down, with a strong hand, a philosophical heresy, which had 
assumed such an obtrusive character, and which had come be- 
fore the world apparently under such imposing patronage: 
We, however, had resolved not to disturb its repose. Scienti- 
fic truth, when once clearly expressed, forces its way in silence 
to the judgment^seat of time ; and her march is r«wiered only 
liibre quick, and more steady, by the clamours and the imperti* 
nences with which she may be assailed. 

Under such feelings we had determined to be silent. But, 
while pemmg Dr Wells^s Essay vfon Svngie Videm wWt Two 
Efes^ published at London in 179^, we were surfmed to 
find that the experiments and conclusions, brought forward 
by Mf Bell as his own, were given in the most minute man- 
ner by Dr Wells. We felt ourselves, therefore, called upon 
to resume the subject, and to point out the fallacies by whidi 
this distinguished writer was led to maintain, and to apply to 
the explanation of the phenomena of vision, opinions so <ion- 
trary to reason and experiment. ' 

The following are the passages in which Dr Wells has record- 
ed* his opinions : 

" When we have looked steadily for some tirae at the flame of a candle, 
or any other luminoujs body, a coloured spot wUl appear upon isvery object 
to which we shortly after direct our eyes, accompanying them in all their 
motions^ ai^ exactly covering the point which we desire to see the most 
accurately. Whatever can, therefore, be proved concerning the apparent 
direction of such a spot, in any given position of the eyes, must likewise be 
true in the same position of the eyes, with regard to the apparent direction 
of an object situated at the concurrence of the optic axes, as its pictures 
mast occupy, in this case, the very parts of the retinas, upon the affections 
of which the illusion of the spot depends. This being premised, I shall 
now relate one or two observations respecting the apparent directions of the 
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spot^ and^ consequently^ upon those of external otjects, whkh; as fkr «§ I • 
know^ have not been mentioned by any other perscm. 

'' 1. The spot is always seen ttngle^ whether the surface, upon which it , 
is projected^ be touching the &ce, or at the greatest distance ftom us ; and 
the reason is pkin. For the parts of the retinas, by whose affections fecm. ' 
the luminous body it is occasioned, are those likewise whieh reoeire the 
pictures of objects placed at the intersection of the optic axes ; and w mebf 
objects always appear single, so must also the spot.- The fact indeed iai» 
open to observation, and its cause so easily shown, that I should scarody 
have thought of mentioning it had not Dr Darwin lately told us that the 
spot is seen double as often as the eyes are directed to an object more or 
less distant than the luminous body which gave rise to it. Widi lespeet 
to our different assertions upon this point, I shall only say, that I have - 
made the experiment, I believe, upwards of an hundred times, uniform- 
ly with the same result ; and that, if the spot ever appears double, this 
must be from some cause very wide of a diange in the mutual inclination 
of the optic axes, to which he attributes it. 

'* 2. The spot not only appears single in every ordinary position of the 
optic axes, but cannot even be made to appear double by any means what- 
ever. If it be projected, for. example, upon a piece of white paper, who* 
ever maizes the trial, will find that, although on pressing one eye upward 
or. downward, or to either side, the paper will be seen double, yet the spot 
will always appear single, and to possess its former place on the paper> as 
seen by the eye which is not disturbed. Before I knew the resttlt of this 
experiment, I had imagined, that the position of one eye being forcibly al- 
tered, the external situation of the spot, which was suggested by the af- 
fection of that eye, would likewise be xdtered, and the spot by consequence 
be seen double. Ad the event, however, was contrary to my expectation, 
I began to suspect some cause of fallacy had been overlooked, which, at 
length,' I thought might be this, that the spot had been seen by that eye 
only whose position had not been disturbed, the violence sufi^red by the 
other interrupting the due exercise of its functions. To determine, there- 
fore, whether my conjecture was well founded or not, I made another ex- 
periment, which is mentioned in the following article. 

'* 3. Having looked steadily for some time at the flam^ of a candle, with 
one eye only, I directed afterwards, with both eyes open, my attention 
to the middle of a sheet of paper, a few feet distant ; the consequence <^ 
which was, that a spot appeared upon it, in the same manner as if I had 
received the flame with both eyes, though somewhat fainter. My atten- 
tion remaining fixed upon the sheet, I now pushed the eye, by which the 
Spot was seen, successively upward and downward, to the right and to the 
left, and in every oblique direction ; the spot however, never altered its po- 
sition, but kept constantly upon the middle of the appearance of the paper 
perceived by the undistorted eye, though the appearance of the paper to the 
distorted eye was always separate from the ibnaer, and the sheet conse- 
quentiy seen double. My coiyecture, therefore, was proved to be ill ground* 
edf and all suspicions of fallacy in the former experiment ceased. 

11 
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'' Now it is evident, ftrnn these tiro last experiments^ that the situation 
of the spot does not depend upon the bare position of the eyes, or else in 
the former of them it would have appeared double, and in the latter it 
would have been moved from the middle of the paper, when the only eye 
by which it was seen, was pushed fhmi its place. Neither can it depend 
upon the bue position of Uie muscles of the eye, as these were also yaoved 
in the same ^periments, nor upon any affections whatever of the optic 
n^e. For since this last substance is altogether passive, even in those 
motions of the eyes which do occasion a change of the spot's situation, every 
alteration induced upon the nerve by those motions, must be ultimately 
ascribed to a change of its position ; and we have seen, that similar changes 
of its position, have been prodneed by external violence without any alter- 
ation of the spot's situation. The apparent situation of the spot being, 
therefore, dependent upon none of these circumstances, and being at the 
same time ailbcted by the voluntary motions of the eye, it musty I think, be 
necessarily owing to the action of the muscles by which these motions are 
performed. Assuming, then, as true, that the apparent direction of an ob- 
jectt which sends its picture to any given point c^ the retina, depends upon 
the state of action existing at the same time in the musdes of the eye, and, 
consequently, that it cannot be altered, except by a change in the state of 
that action, I shall proceed to trace to this principle several phenomena 
of vision, particularly the unifbrm singleness of the spot already described* ' 
and the two &cts respecting the visible directions of ol^jects in the optic 
axes, which were mentioned in the bagianing of this part of my essay." 

Having thus quoted Dr Wells's own account of his experi- 
ments, we shall ^ve a brief, and we trust an irrefragable de- 
monstration of their fallacy. 

1. When we push up the one eye by the force of the fin- 
ger, and keep it in its new position, it has not performed an an- 
gular movement in its socket, but merely a small vertical as- 
cent, by which, in an upright position of the body and head, 
it is raised into a more elevated horizontal plane. In this ele- 
vated position, the eye can execute horizontal, and even verti- 
cal angular movements, and can direct itself to contemplate 
either one or other of the double images of the objects before 
it. The consequence of this is (as we have explained in this 
Jofwmdl No. iii. p. 5,) that the spectral impression ascends only 
through a very small space, which it requires nice obsa^ation 
to appreciate, but which increases with the force applied to the 
eye. 

% It is impossible, by the pressure of the finger, to fix the 
left eye in a different angular position firom the right eye ; 
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because, however much we pread upon the former, such is the 
power of its muscles, and such is the tendency of both eyes to 
execute amilar movements, that the pressed eye directs its op- 
tic axis as near as possibk to the point contemplated by the 
right, eye, or that which is free. The attempt, therefore, to 
force the left eye into an angular position different from the 
right eye, is immediately resisted \ and whil6 one of the dodb- 
led images is descending, in consequence of the ascent of the 
pressed eye, the pressed eye, so far from having changed its 
angular position, will be actually contemplating the fixed im- 
age, provided the other eye is contemplating that image, or it 
will direct itself to any other part of space to which the right 
eye may direct itself. 

8L It is a circumstance not a little remarkable, that it never oc- 
curred to Dr WelIs,-nor, so far as we know, to any person else, 
to press upwards the two eyes at the same lime. When this is 
done, the tnbo spectral impressions zenU be seen to move, and to 
rifle through spaces so obvious to the dullest perceptions, as to 
pat an end for ever to the extnibrdinary dogma, that they hre 
capable of being put in motion only by the action of the v6^ 
luntary muscles. z 

As Mr Charles Bell has not been sensible to the two first of 
the preceding observations, we recommend to his notice this 
last experiment ; and we trust that he will have the candour 
to communicate the result of his observations to the Royal So- 
cieties of London and Edinburgh, and to acknowledge that he 
has discovered the true locality of that hallucination which he 
dared to ascribe to the functions of a sound mind. 



Aet. XIV. — Mean Results of Observations with the Thermo^ 
meter and Barometer at Satavia. By M. Kriel, M. D. 
Communicated by Professor Moll of Utrecht. 

With the vifew of obtaining a measure of the mean tempera- 
ture of the equator, we requested Professor Moll to obtain for 
us observations on the mean temperature of Batavia, which is 
«tuat^ within 6^ aS the equinoctial line ; and he was so kind 
as to favour us with th^ following communication : 

"The following abstract ismade from the Trofisactions of the 
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S6cieitf qf&^imix* at Haarlem, vol. vh i>art ii. p. 9, printed id 

1T68. 
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11.00 


29 


19.75 


29 


|I0.40 

ho^so 


December, 


84 


. 74 


'79 


29 


11.00 


29 


9,50 


29 



Hence the mean temperature of the year is 78°5. 
. In the aboyeV^iMBe the observatiops are giyeQ atfulllength. 
T^Jth^Koapm^tev was observed' rc^^uli^ly at 6^ in the movoiiigv 
^ 12 and ji, f.m.» ^d at 10 v^m. The thertQameCer was made 
by Fjrin#i, sHccessor of FaIjurenheMb.4it Amsterdftin; alid^l itK& 
cated 88f! in snow, and 314"^ in boiling water. No re||;«kr 
I^iViijitWbMh is to be v^etl^, w^^.k^pt, in obsetvin^tbe ba- 
r€Hp(\eter. Thi^ cj)$Qirvations^ Jiowevev^ wi^e g^nerlktty made id 
the morning, and.ie^^oiing. 

. . . 1769.- • . : : ; 





Tlierm. Fahr. 


QaiAOietfir in Kngtidi-Ificli]e& } 








Max. 


I Min. 


Mean^ I 




Itfax. 


Min. 


Mean 


Inch. 


lines. 


Inch. 


Lines. 


Inch. 


Unei^ 


January, 


82° 


74° 


77° 


29 


11.25 


29 


10,00 


29 


10.55 


February, 


81 


71 


78 


29 


10 75 


29 


9,75 


29 


10.31 


March, 


83 


76 


79 


29 


11.00 


29 


10,00 


29 


10.44 


May, 


84 


76 


79 


29. 


10.50 


29 


9;50. 


29 


9.86 


85 


75 


80 


29 


.11.25 


29 


9,00 


29 


10.29 


Jrnie, 


84 


72 


78- 


29 


16.75 29 


9,00 


29 


10.65 



The mean annual, tj^raperatnre, deduced from these obser- 
vations for half a yeae, is obviously below 78^5. > 

Prins was an excellent thermometeir^maker. I possess. some 
of his manufacturing, which i^ee very w^M with those of 
DoUend and Newman. The thermometer hung wUfun the 
house. . ^ 

Professor Reinwardt, who is preparing for the press his Tra- 
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vels in Java, writes me, that he foond the mean temperature 
of Batavia, near the sea shore, &S^ F. ;, and at Buitenzo^ 
about 40 English miles from Batavia, 787 feet above the levfj 
of the sea, the mean temperature was 79^ F."" 

These observations, so far as they go, confirm the 0|>iDi<9i 
of Humb(Jdt, which has been called in question by Mr At- 
kinson,* that the mean temperature of the equator cannot be 
assumed above 8£% of Fahroiheit. This very important sub- 
ject Will be resumed in another paper. 



Art. XV.— jrfccoim^ tf a Svroey of the VaUey of the Setlef 
River J in the Himaldya Mountains, From the Journal of 
Captain Alexander Gerard, Surveyor to the Board of 
Commissioners. 

* The Journals of the preceding excur^ons of Captain G^raiid 
having been printed for the first' time in the pages of this Jour- 
9ia/,f as communicated to us by his uncle, the late Colopel 
Gerard of Rdchsoles, we have bee^ anxious to procure an dD- 
oount of his more recent examination of the Valley of the Set- 
lej, and had written to India, with the view of obtaining it. 
The journal, however, of the examinstibn having been tl*ans- 
mitted to the East India Company, it was, at the request of 
its author, communicated to Thomas Colebrooke, Esq. Direc- 
tor of the Royal Asiatic Journal^ who has given a very ajble 
and interesting summary of it in the newly published part o{ 
the Transactions of the Asiatic Society. X As this work must 
be in the, hands of a very few of our readers, we need not 
make any apology for drawing from it a ccHitinuatioii , of the 
travels of our enterprising and intelligent countryman. Cap- 
tain A. Gerard was accompanied with his brother, Mr J>. G. 
Gerard, and their Journal begins on the 6th June 1881. 

£o2, at the foot of the Sh&IM pass,§ is a small district in 
Ckiardf one of the larger divisions of Basihar. It contains 

* See this Journal, vol. vi. p. 180- 
t See No. I. p. 41, and No. II. p. 215. 
t Vol. i. part ii. p. 343. 

§ See the Map of tjie Countries north of the Sutlej, given in No* iii. 
of this Journal. 
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five villages, situated upon the south-western declivity of the 
mountainous range. These villages vary in altitude^ from 
9,000 t!o 9,400 feet above the level of the sea. RH itself is 
9,350 feet It is the highest inhabited land without the Hu 
m&laya. The crops are wheat, barley (H. hexastychon,) Sibe- 
rian barley (H. c»leste,) called by the mouiitaineers Vdy Poly- 
gbnum? (phapar) and pease: they just reach to 10,000 feet. 
The wheat seldom ripens; and, when the rains fall early in 
June, most of the grains are cut green. * 

The travellers proceed from i?^ through a fine wood of oak, 
yew, pine, rhododendron, and horse-chesnut, with some juni- 
per, and long thin bambus, to Buchkdlghat, just overtopping 
the forest at the elevation of 11,800 feet. 

They passed by an extremely difficult and tiresome way, 
amongst piles of loose stones, which seemed to have been but 
lately precipitated from above, to Reini, a halting-place for 
travellers, on the bank of a rivulet, at an elevation of ll,7d0 
feet. In the vicinity were stunted birches, dwarf oaks, pines, 
and juniper, and two species of rhododendron ; one, as called 
by the natives, Takar. Flowers aboilnded, such as thyme 
and cOT^slips. The soil is a rich moist black turf, not unlike 
peat. 

The ShitHl pass had not been traversed since die month of 
September, 18^, when Mr James 6. Gerard effected the pas- 
sage with much difficulty and danger, and lost two of his ser- 
vants, who were frozen to death at mid-day. It was attended 
with less pe|il at this early season : Messrs Gerard were tha 
first persons who visited it in 1821. Having before travelled 
the ordinary road through the pass, they determined to strike 
directly across the ridge, which they accomplished. Its ele- 
vation was found by barometric measurement to be 15,556 feet 
above* the sea, confirming a similar measurement in the pre- 
ceding year, which made it but two feet less. 

The rocks were chiefly mica slate, and gneiss. In the as- 
cent they had noticed a huge granitic rock, in the chilly re- 
cess of which they rested ; and their route had led them in 
some places over heaps of angular fragments of gneiss, gra- 
nite, quartz, and felspar, jumbled together in wild disorder, 
where every step was dangerous. 
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, To. the east and south-^ast was seca a low.pojrt of Uie Hi- 
aiftlayaii nmge. Its altitude is much less than that €3i Sh&M ; 
hat it is jtendered impassable by avperpoidiciilar^ wall of gtim% 
that forms an impracticable barrier for several miles. 

• The snow became more frequent as they ascended, till they 
aitaisedthe crest of a ridge, at the devation of 18,450 feet^ 
where it is continuous at that early season. A month later, 
it would be dissolved. Upon the snow, at the greater height 
of SkaiMi were many insects like mosquitoes ; at first they 
were torpid ; but sunshine revived them. Some birds were 
seen, resembling ravens* Mosses Were found on the few rocks. 

The travellers halted for the ni^ht at Kanij&n, under the 
shade of a large rock, at the height of 13,406 feet, whence the 
steep ascent of the pass begins. There were plenty of flowers 
where the snow had melted, but no bushes. The firewood 
was brought from the last camp. 

From this spot the ascent seemed appalling. The crest was 
ntearly 2,^00 feet higher. Here and there a rock projected 
its^black head;- all else was. a dreary solitude of unfathomable 
snow,, aching to the sight, and without trace of a path. 
. 'The travellers found the snow, which was soft at i^id-day, 
afibrd good footing, and reached the summit with less fatigtie 
than they anticipated* They remained the night and follow- 
ing day at the crest of the pass, and suffered much from head^ 
ache and difficulty of breathing, usually experienced at such 
elevated positions. It snowed in the evening. The tempera- 
ture did not rise above 41^ at noon : it was 24* and 26^ at sun- 
rise (9th and 10th of June.) . ' - 
. , rOn the subsequent day, they descended upon the same* side, 
and proceeded along the dell of the Jndfitif a branch of the 
Pabar river, rising near ShMiU and halted on the bank of 
^rivulet called JXingi^; at an elevation of 12,300 feet, just 
above the limit of the forest* The lowest point in the dell 
was 11 ,100 feet Leeks were gathered at the height of 12,000 
feet. The ground was here a rich sward, cut up in grooves 
hy a large kind of field-rat, without a tail. (Spalax, ^ Mas 
tjphlus?'^ 

Captain Gerard and his brother continued to explore the 
glens and valleys of the tributary streams of the Pabar river; 
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in )>artieiil»r the hm^Uj ^4 the Sipom rWef) md that of the 
Pqi^ itselfy yUitiiig the caa&mnee of these nwem the tuok- 
rmtot the ridg^ whi^ diTides thas^.^nd the aourccB of both 
rivers. 

Xbe Hi^iiilayan gleas for the most pturt ran almost perpto*- 
d^lar to the,rapge» or from N.N.E. and N.E. to S.S.W. and^ 
S.W. The face exposed. to the N.W. is iuYariably rugged; 
A^ the i^pposite one, facing the S.£.y is shelving. i The roads 
^.tbe most -frequented pass^ lie upon the gentle acclivity^ 
the^diffetenQeof the elevation (^ forest on either sidei&re- 
IMrkahle, On the declivity towards the N. W., which, aa he- 
fore <>b8erved, is the most abrupt, the trees rise several hun- 
djfed feet higher than those upon the opposite facei wfakh has 
^;nore gen^e slope; and in some instwDkoe^, the diffisrence ex* 
fy^s 1000 feet Th^ general height of the forest cm the 
southern face of the Him&lafo^ is about 11,800 to l«,0e9 
fe^t above the sea. Oaks and pines reach that elevation ; 
biiicjiea e;ctend a few feet higher. D^sceoding fronr &e pais 
of J?a»d4;a», the level pf the highest juniper was observed 
18,800 fe^t. ^ 

T(x^«s^ Shea/rghaly at an elevation. <^ 13,7S0 feet (which the 
traveU«rs reached by a very steep path, crossing several aoows. 
beds, where it was necessary to cut steps with, a hatchet, and 
TuuMung among gigantic oblong. masses of n^ea dat£, disen- 
gfged from the impending crajp,) the prospect is very exten;. 
siye. Towards the plains appear the ChAr mount«ais, 12,000 
feet (coie measured barometrically i» 12|14S/eet;),to die SJB^ 
snowy summits of immense altitude^, in the direction of Ya^ 
fnM^V€iUfii rising one above anotjier in mfltjestic disorderi^ and 
presenting mountains pf eternal snow ; and beyond the source 
of tj^e Paba^f one of the huge Raldang peaks, above 21^000 
feet Acnw th^ Pa6or,.is the Cha^hU range, throng which 
sre sey^al passes, 13»0Q0 to 14,000 feet Jiigb* 

The travelierf passed tjbrough TwfiW* which gives, name 
to a smaU district, comprehending five villages. Abundance 
of thyme, strawberries, nettles, thistles^ and other European 
plants, was noticed, The housed are shaded by horseoshest- 
nuts, walnuts, and apricots. The elevation of the place is 
8,800 feet 
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Unable to procure goides to the Siindr^ pass, Messrs Ge- 
«Td proeeeded to JofngUg^ a jdaee already .viftted in 1880. 
Its height is 9,200 feet : the highest habitation, 9,400 feet. 

The FfM pass, at the head of the Sipon river, wlueh is 
-called FifM, in its upper course, above Bandtijim, is 15,877 
feet high. The deD j between this and Bandi^im pi^ss (14,854 
feet above the sea), is shut in towards the N.E. by snow-cap- 
ped mountiuns, upwards of I79OOO feet high, amongst which 
the river has its source. The rocks at BandA^anyanA on the 
bank of the river, where^tiie travellers encamped at the height 
ot 18,650 ifeet, w«re gn^&S!; and the adjoining moantnnis t^ 
aame, and clay slate. The descept was over broken ; slate, 
from Band6gdn. 

The aspent of YMi pass was extijemely fatiguing : Messrs 
Gerard describe themselves as having been so exhausted at 
first, that they rested^^veiy bundred yards ; and, had they not 
be^i 4ushamed, before so many people, some of whom tifey had 
induced to aocooipany them after much intreaty, they would 
have turned back* 

At the summii of the paas^ there is a plain covered inth 
mk&^ tor 400 or 500 yards. The gi^nd slopes suddenly to 
•the valley of the jSl^^: the peaks, on' each nde sdeined ahoui 
eOOfeetb^er. 

-:. .Thp ¥Aa6 river is^iimded into sevel^ streams, all of wfaidi, 
4mt:t|be principal |)W,;w^'' crossed by arches of snow. The 
laciest,, which wad forded, was forty feet broad, and six inches 
^e^: 4he bed full of pebbles, and the mai^ia snow-wa&hied 
by^ the stream. With the exception of that pi^cipal channel 
.of,.th|p river, asid some opemngs partially disclosing the smaller 
fhsaiKdiefl^ the rest is a bed (d snow six or eight inches thick. 
^ Tlie glen becomes more and more contraisted^ till at last it 
is .hounded by mural rocks of granite, with the I'^i^. foiling 
H$ passage between them in impenetrable obscurity, under imt- 
-mense he^ps of indestructible ice, runmi^ in ridges, inuistud* 
ded with mounds of snowf 

The source <rf the Pabar is in a lak^ called GhSrSmSi^ 
abovje a mile in circuit, whence the river rushes forth over a 
perpendicular rock, forming a fine cascade. Above it are en- 
ormous banks of snow, 80 or 100 feet in thickness^ which have 
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onldk^d tad p«rtlyiSriIen(mt«raitkiiito the lake. Just beyond 
them tost three Ugh paamu, NVbramgi Chmisy moi GktaU^ 
which lead over the summit of the rang<ey into tlie valley of the 
B^^9fA riiteF) and are very stee|>; The travellers were anable 
to persuade tha guides tx> conduet them. over either ef these 
posses^ but subsequently visited tbem from the other side. 

Tha Btirendb^ or Bruimg pass, near the Pubwr, n^as agaki 
▼tstled. It had beea msasurai barometrically in 1818: the 
measmem^it now taken exeeeded the former one (which was 
\Sfi96 feet) by 158 feet To that extent the barotnetiic 
xn^asUraneBts must be considered uncertain. They halted 
two days on the summit of the, pass ; and, as is usual at so' 
great elevations, were troubled with headaches and difficulty 
of respiration. The n^ts were calm ; but the sd^nn still- 
ness was now and then interrupted by the crash of falling roeki. 

They descended mto the valley of the Baspa; sliding down 
tbe declivity of a finoow-bed, by seating themselves upon a blsEB- 
ket on the snow. This mode is invariably practised by the 
mountainecrft) where there are no rocks nor precipices. They 
had then a dreadfully dangerous footpath, along the rugged 
sides of the dell : it crossed many snow-beds, inclined at an 
angle of 80° or more ; which delayed them much, as they had 
to cut steps in the snow. 

The B(MpA is a noble river, running through a romantic 
vulky, which, the people have a vague tradition, was formerly 
a lake, and it has every appearanee of it. The valley is boimd*> 
edy on eadi side^ by abrupt ridges of the BimMaya^ which 
present a great deal of bare rock. 

The travellers advanced to the confluence of the Baspd and 
Baku rivers; examined the valley of the latter, and reached 
the ^^nfluence of the BakH and Nalgin rivers, proceeding 
abbg the ridge, which is tmversed by several passes beftn^e- 
mekvlaoQed, all of which they now visited, ^A». Niirang, 16,030 
leet high; G4mAa, 16,096 feet; and 6Ms«2, 1S,861 feet; as 
also R^fiy 15,480 feet. 

At Nirih a balting^phice, where there are good caves for 
shelter, at the elevation el 18,150 feet, and at /Mn^n, where 
they.h^lted the following evening, at the height of 1<1^@00 
fe^t, there was, du^gh the night, a continued crash of falling 

VOL. V. yio, II* ocToaaa 1826. t 
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rocks, on the rugged side of the:deil. The species oi rbbdo^ 
dendroD called by. the natives Taladr, was observed in the vi- 
cinity of Ddfiksifiy at its level. 

The Nalgin pass, the lowest pass thnough the Himdlaya 
which had been yet visited, is 14,891 feet above the sea.^ 
From this pass they descended to the confluence of . the Nal^ 
g4tn and Bakti rivers, and thence proceeded along the BaJctiy 
and across the Baspd river, to SanglUy where they halted 
several days (28d to 29th of June,) and whence they despatch-' 
ed their collection of plants and geological specimens ; but the 
paper envelopes of the latter were rendered illegible, and the 
whole of the former destroyed, by the heavy rain which over- 
took the despatch, in the following month. 
. Messrs Gerard, resuming their journey, ascended the valley 
of the Baspd to Chitkul, the last, and highest village in it; 
crossing, the first day, two large branches of the Baapd^ the 
Chulinffy and G6ry from the CaUds range on the north ; and,^ 
the second day, two other considerable streanls, the Mangsd 
and SMtu They first passed over tremendous blocks of 
coarse-grained granite, the decomposition of which seems to 
have formed the sand in the river ; it give? the water a' tut^bid 
appearance. The granite is white^ and from a distance looks 
like chalk. 

The first part of the valley has the same general character 
with most others in the Himalaya; but it is considerably 
broader. The face of the mountain exposed to the. S.W., 
which is part of the Cailds or Raldang group, presents abrupt 
precipices and threatening cliffs, with little soil, and but few 
trees ; the opposite face again is more gently sloped^ and thick- 
ly wooded with pines, which are overtopped by a belt of birch* 
es. Near the top of this chain, there is a good deal of snow. 
The last half mile to the village of Rdkchdm, situate in the 
western corner of the glen (and 10,500 feet above the sea,) is 
a rugged descent upon enormous masses of granite* The dell 
has here a pleasing appearance, and it expands to three fur- 
longs in breadth : half of it is laid out in thriving crops of 
wheat and barley, and the rest is occupied by sand-beds, which 
form many small island^, with the. river winding among them. 
Just above the village, huge piles of black rock * rise abruptly, 
* Composed of black mica (fine-grained) with a little oxide of iron. 
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in numerous black spires, to about 9000 feet higher, or nearly 
^0,000 feet above the level of the sea. Approaching CMtMily 
the dell becomes more contracted ; the right bank becoming 
very precipitous, and almost mural to the Baspd, The alti* 
tude of the village is about 11,400 feet, and the highest fields 
are scarcely 200 feet more. The valley continues about 800 
yards wide for two or three miles ; the Baspd then makes a 
bend to the southward, and the view is shut up by snowy 
mountains of great height. 

From ChetkM the travellers attempted the Kimlia pass, at 
the head of the valley of the RitsU river, a large stream, de- 
rived from a double source, one branch rising in the snow of 
Sagla pass, which bears nearly south ; the other, or smallest^ 
in the Kindidj about S.W. Above the elevation of 13,300 
feet, the level of the highest birches, the Risi is increased, 
in rapidity and turbulence, to a torrent, and foams in dread«- 
ful agitation and noise. Still higher up, the road ascends 
gradually, upon snow of immense thickness in the channel of 
the current, which now and then shows itself in deep blue 
lakes. The travellers passed along the margin of one, 160 
feet in diameter : the way was extremely dangerous, upon ice 
sloping abruptly to the water ; in this there was no footing, 
till notches were cut with a hatchet, an operation which long 
delayed their progress. Latterly, they travelled over mounds 
of unfathomable snow, so loose as scarcely to be capable of 
supporting them at the depth of three feet. The guides had 
snow.shoes, which were at least five or six inches in breadth. 
They said, that early in the morning, before the sun had power; 
the snow would bear the weight of a loaded person ; and in 
May and June, when the pass is most frequented, it' doles not 
sink at any time of the day. 

The travellers reached the elevation of 16,600 feet, where 
the pass appeared to be 1400 or 1600 feet higher, over vast 
fields of snow. 

The dell is broad (half a mile wide,) and covered with snow 
in high wreaths. The mountains, which have a' S.E. expo^ 
sure, are nearly bare, a few patches of snow only appearing at 
great heights. The Ime of cliflFs may be 17,600 feet. On the 
other side, the mountains are nearly of the same height, and 
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they present a cbain of mural precipices, eaten away by frosts 
into forms like towers and steeples. Much of the rock near 
the summits is exposed ; and snow, having lost its hold on th^ 
steep craggy sides, has accumulated below. 

It had rained several hours ; the sleet fell thickly, without 
any prospect of its clearing up. Messrs Gerard thought it 
prudent to order a speedy retreat ; especially as the gmdes 
were greatly alarmed, and strongly remonstrated against their 
proceeding further, lest they should fall into some deep chasm, 
concealed by soft snow. 

The shower of sleet continued with them the greater part 
of the descent ; and latterly changed to rain, with a milder 
climate. From the craggy sides of the dell the rocks were 
loosened by the rain, and followed each other in a continued 
crashing, and some pieces tore up the path a few yards (rotn 
them. 

Having caught severe colds, they did not renew the attempt 
to visit Kirrdid (nor Sagtd,) but returned to ChitIM; and 
were dissuaded from attempting the NeUang pass, where^ 
several years ago, eighteen persons perished in the passage : 
since which time, few loaded travellers have ventured by that 
route. 

Messrs Gerard proceeded by the Chirang pass (17,848 feet 
high) to the valley of Nangalti. The inclemency of the 
weather rendered it very arduous. They were detained three 
days at Shcdpid (a resting-place for travellers) by incessant 
rain ; on the fourth day their guides consented to proceed. 
Many snow-beds were crossed ; and, about the height of 
16,300 feet, continuous snow-beds commenced; at first a gentle 
acclivity, and latterly a very steep slope, surpassing in terror 
and difficulty of access, arfy thing which the travellers had yet 
encountered. The acclivity was at an angle of 37 J°, of loose 
stones, gravel, and snow, which the rain had soaked through 
and mixed together, so as to make moving laborious, and all 
but impiracticable. The stones gave way at every step, so that 
it became necessary to use hands as well as feet. The travel, 
lers reached the crest of the pass at noon, in a state of exhausts 
ion and numbedness of hands and feet, from continued ex- 
posure to snow and sleet, with a violent freezing wind. 
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The dell leading to the pass is v^y much ooatr^cted ; and 
• the ridges on each side are almost hare. The rock is gene- 
rally a sort cf slaty gneiss, sometimes in large masses, but more 
coinmanly tumUing in pieces, with little soil, and less vege- 
tation. 

Here, as at ShAtil, Captain Gerard noticed the circum- 
stance of the mercury appearing quite pure [perfectly fluid ?] 
ivhen they left camp ; but, at the pass (when used for filling 
a barometer) it had lost its lustre, and adhered to the fingers 
and cup as if it were amalgamated. 

The descent from the pass, for half a mile, was at an angle 
of 3S% upon gravel and snow, with a sharp-pointed rock oc- 
casionally projecting through it. Some of the loaded people 
slid down this declivity at the greatest risk. Travelling was 
tendered laborious on the easier slope of snow, from its sink- 
ing one and a-half to two feet The fissures were beginning 
to appear, and the guides picked their steps with much cau* 
tion, leaping over whatever had the least appearance of a rent 
The snow fell fast ; and a piercing wind blew with fury down 
the dell. 

The principal branch of the NwngaUi has its source much 
farther to the west ; a rivulet joins it from the pass. The 
mountainous range having a N. W. ai^ect, is very rugged ; 
and the snow (often of a reddish colour) presents enormous 
banks of fflxty qr eighty feet thick, as shown by the part to- 
wards the deU having fallen down where it cracked. This is 
always the case on the precipitous sides of the valiies^ because 
the ridges, for a considerable way down, are too abrupt for 
the snow to rest upon them : it therefore accumulates in large 
quantities, where the inclination is more gentle ; it then cracks, 
and tumbles down by its own weight, during the rainy season, 
and leaves a perpendicular wall of eighty to a hundred feet in 
depth. The mountains on the other side were less steep, and 
the snow lies in continuous fields. 

The travellers proceeded over hei^ of loose stones, snow, 
and slush, at the point of congelation. They passed by seve* 
ral deep blue lakes, with their banks of frozen snow : these are 
always to be dreaded ; and they made a circuit by a seemingly 
more arduous road, to avoid the danger. Two avalanches 
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desceDded oppoate to them : one of rock, which spent its force 
in distance, the smaller fragments just reaching them; the 
other of snow, but arrested by intervening rocks. 

The rocks in the vicinity of Ktiikiiche, an enclosure -for 
cattle, on the banks of the Nangalti (where they encamped at 
an elevation of 12,400 feet, as indicated by the barometer,) 
were granite, and fine-grained mica slate. 

Four considerable streams were forded, which rise at' the 
back of the CailaSy and joining the Nangalti^ at length mingle 
their waters with the Tiding river. 

After fording the Nangalti^ thyme, and further on juniper, 
mint, sage, and a variety of odoriferous plants were met with. 
At K'iikuche there were a few animals of the cross-breed,- be* 
tween the yak (bos grunniens) and common cow. 

On either side, for a few hundred yards, there is a grassy 
slope, with juniper and other bushes ; and just above it, the 
dell is inbound by craggy cliffs of horrid forms. A little fur- 
ther down, the glen becomes more contracted in breadth, and 
the mountdns present mural faces of rock, which continue^for 
two miles, to the union of the Nangalti with the Tiding. 

Few of the loaded people aririved the same day ; two of them 
stopped all night at the top of the pass, and tore up their blan- 
kets to protect their feeU Fortunately it did not snow, and 
clouds prevented severe frost, or they certainly would^not have 
survived the night. People were despatched to their assist* 
ance ; and all were up soon after noon next day. 

Recommencing their journey, the travellers followed' the 
course of the Nangalti river to its junction with the Tid^ng^ 
and explored the valley of this last- mentioned river, .ascending 
to the village of Charang (1 2,000 feet,) amidst mountains 
18,000 feet high ; and proceeding thence to Thangi^ and af- 
terwards to the confluence of the same river with the SetU^. 
The principal branch, retaining the naine of Tidungy flows 
from the E.S.E., having its source in Chinese Tartary. 

The valley of the Tiding is very narrow ; in parts so much 
so, as scarcely to afford a passage for the river. ' The stream 
is furiously rapid, the declivity very great, and the rumbling 
of large stones, carried down with velocity by the force of the 
water, was incessant. For six or seven miles the fall of the 

4 
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river is SOO te^i per mile, and in some places almost doidble : 
. where it presents an entire sheet of foam and spray, thrown 
up and showered upon the surrounding rocks with loud con- 
cussion, re-echoed from bank to bank with a noise, like thundeiv 
The dell of the Tiding, at Hii,n8^ a Tartar village, is con- 
fined by towering cli£Ps of white granite and mica slate. The 
mountains in the neighbourhood of Chdrang are all of blue 
slate, naked to their tops, and exhibiting decay and barrenness 
in the most frightful forms. They tower in sharp detached 
groups to about 18,000 feet. No vegetation approaches their 
bases, whilst their elevated summits offer no rest to snow. 

Where the dell was narrowest, there was so little space for 
the stream, that the road continued but for a small distance 
on the same side, and crossed the river repeatedly by Sangas ; 
one was inclined. at an angle of 15^. The travellers had, to 
pick their way : one while upon smooth surfaces of granite, 
sloping to the raging torrent ; at another, the route led among 
huge masses and angular blocks of rock, forming capacious 
caves, where fifty or sixty people might rest : here the bank 
was formed of rough gravel, steeply inclined to the river; 
tb^e the path was narrow, with a precipice of 500 or 600 feet 
below, whilst the naked towering peaks, and mural rocks, 
rent in every direction, threatened the passenger with ruin 
from above. 

In .some parts of the road there were flights of steps; in 
others frame*work, or rude staircases, opening to the gulf 
bdow. In one place is a cdnstruction still more frightful to 
behold ; it is called Ripidy and is made with extreme difiiculty 
and danger. In the instance, it consisted of six posts driven 
horizontally into clefts of the rocks, about twenty feet distant 
fr^m each other, and secured by wedges. Upon this giddy 
frame '^ staircase of fir spars was erected, of the rudest nature; 
twigs and slabs of stone connected them together. There was 
no support on the outer side, which was deep, and overhung 
the Tidingi^ perfect torrent. 

After surmounting this terrific passage, they came to anok- 
ther, where the footpath had been swept away. It would 
have been impracticable ; but, from previous intimation, thirty 
people had been despatched the preceding night from Thangi^ 
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and bad jmt eonfileM two lalendde i«in«yirligF tbe tw# jUi» 
party arrived, so tfa«t they paaaod in ea&ty. 

The last mile and aJiflif to Thfmgi wtm b«ltar; th« iroild 
aseended fix>m the rivier, ofien by atainMiaea Md la^ftfoldmiri* 
and at die village, the shade cif Uie JJieodir md ifiwira (a^we 
with Mr Elpfainstone^s ChilgeosiM^) two speptfia aC pwe, Wi^ 
again enjoyed. 

Grdmwigf one of two divisions of 7V«\f^ ]« jdeaaantly air 
tuate upon a southern slope ; the hMsea nisii^ above f)»«b 
other, with the inclination of the aoij. Tbtrt ara few Mde, 
but they appeared thriving. The grains wen? wheati bai^ky^, 
I^&pur (Polygonum?) Iberian barley, and miU^ (Pmiicum 
mifiaoeum,) with some patches of turnips and pease. Tb« 
whole is neatly laid out, and iaterae c te d wilih .aquednets, wbae^ 
banks are adorned with walnut, apricoU applet and pi9plili»- 
trees. Above the village is a thick forest of pine^ and tb^ 
sunHnits of the surrounding napiu^ains are all peaked, and 
very rugged. Qa one side of the river they aae fiuM^graiotad 
black mica, so faaffd, that it witt difficult lo break off a geod 
lipecuneR with a hammer ; acro^ the Tidimgf the foeka ap- 
pear to be white granite. 

The ro«te from Thangi to Mmang lies tbix>ugb a fosafit of 
pine {Rii) upon the slope of a hill^ cprnpoaed e^tMy ^ bki^ 
slate, often crumbling in pieces. 

Frpm the eopfluence of the THiing with the jSSiA^.the 
Sewn of Wbi^ or Bidaaag^ has a cdiarmnig Appeaninas^ yeUonr 
fields, extensive vineyands, gnoves of aprieols, and kirge. welt 
bnilt stone houses, eontraafc with the gigantic MaUang moun- 
tains. These are seaseely four miles frow-ilsQ town. 

Marang* is a large town, surrounded by high jBmiMw»* 
j^ltbough 8500 feet above the sea, it enjoy9 a mild climate. 
Buring ^gbt days^ halt, the tempec^ure varied from £8^ to 
%Sf\ and flies were very troubksome. The sun, even- at this 
season (July) 4oes not appear more than nii¥^ boNrs : "wm 
scarcely visible above the mountains before 8 A, M,, w& dis- 
appeared behind them at 5 ?.m. There wene aldemately Mght 
douds and sunshine, and now and than a little rain, irtiich in 
this valley never faUs heavy : the height of the outaridbm of 
* Already Tisited by €apt. Gerard ia 181 S end ia ISiO. 
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Ib^ i7i«i4lq^ b^g 8«l4S«iein to €%dv4^ tile mop, whidi de- 
luge JSinduathain for throe oioiitlis. 

Havipg Qcikch^d trcm the surrounding viUi^geSf wif^UfiB 
for lew d»y«, Mepsr$ Gerard proofed to e^wniqe the villey 
of the r^gtt river, which has Hs loarc^ in Chinese Tariivy. 
They tntv^IW to JVwoiv (on ^ TSgti,) a Tartar villngo, 
idr^y vUited both in 1818 and ISaOT; cromag the T^tfifvniiy 
pea9, whieh was again me asored, and the previous mafumm^ 
meat (19,799 feet) confirmed* 

The pass leads ovar a spur, which runs down to the S^kff 
riv^r, from a duster of snowy mountain*, upwarda of $QyQOO 
feet hi^. The rocks are skte : it easily ^it9 into larg9 evm 
elates, which are well adapted for oarring the secred Tartar 
sent^icfs upon them. ' Across the S^l^ibe mountains are of 
white, gianite, breaking inu> graye!, and more alnrupt than on 
the hither side. 

They proceeded alotig the banks of the TdgU to (7'rcMi, 
and tbenee to Jtoftor, through the EutMngi pass, and near tb^ 
source of « rimlet of that name, after passing the JCkitip which 
descends very steeply fro^ the Himttoffa on the south, in 
which direction a peak of vast altitude is visible. The eWiv- 
tion of the paes is 14^88 ftet $ that of the resting*place at 
Jtoibor, 14,100 feet. A few bircbea are growing 800 or 800 
feet lower. 

Upon the left bank <tf the T&^y the height of the moan- 
tains ifl upwards of 16,000 feet, and no enow appews. The 
rocks are brown clay alats^ and mica alala. Upon the right bank 
of the rivM*, the mountains appear to be all clay slatft crumb- 
ling into soil, and forming a natural dedivity. The summits 
seem to be 18,000 feet high at leaat; and thai^^ is very little 
8DOW in streaks. Farther to the east is a large monntaini white 
with snow, and near it « naked ridge of fooks, ending in a num. 
ber of 'sharp points, appareptly formed ^ alate. In the vicinity 
of the source of the Ruihm^ aeveral oooical pointa are seen 
covered with snow. 

The travellers continued along the honks of the Tij^ to 
Imigchen^ passing several streams which fill into itf and a 
lai^ger one named K^gMiBi whieh comes ftom tho south (S. 
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by W.) and one less considerable, called Langitrge] from the 
S.E., both very muddy. The TiigU itself is quite clear, «nd 
ks course is from the N.E. They crossed at once by a aango. 

The path lay upon broken slate and slippery soil, then upon 
inclined fiMses of rock ; at (Xie time ascending steeply upon loose 
<stones ; at another, descending abruptly upon rude steps and 
scaffolding, projecting over the stream, and between cliffs that 
subtend an angle of 60° or 65° on either side. Now and then 
these crags are perpendicular for 200 or 800- feet, and they 
^even overhang the pathway. Large snow-beds conceal the river 
for several hundred yards : an immense load of stones and gra- 
•vel lies above the snow. In one place the accumulation of 
rocks, which have fallen from the surrounding peaks, is sixty 
or seventy feet thick ; and the river is seen rushing from be- 
'«eath a large vault, whose under surface is frozen snow.' 

The height of Zmcheng is 14,700 feet, which, in lat. 31* 
SO', according to received theory, should be buried under ever- 
lasting sn6w.- The situation; however, is far different. On 
«very side of the glen, which^ is a bowshot broad, ap^ared 
•gently-sloping hills, for the most part covered with Tamay 
(Tartaric furze.) 'The banks of- the river were covered with 
•^ase tiirf, and prickly bushes. Around, the land was covered 
with verdure ; flocks of sheep were browring, and deer leap- 
ing ; altogether it was a romantic spot, wanting but trees to 
make it delightful. 

During the march the sun was found at times powerful ; but 
the temperature was evidently decreasing with the elevation. 
The highest observed in the day (2Sd of July) was 68^ 

The rocks were limestone ; the soil a stiff yellow clay, rent 
in every direction by small fissures, and seeming to have been 
under water. The surface was ground to dust. 

The next stage was to Zamsirii by the K^vbrang pass ; after 
tradiig the TagU, (crossed frequiently by snow-beds,) until it 
^as reduced to an inconsiderable rivulet at the foot of <the pass. 

The ascent of the pass is by no means steep, the angle being 
only lO"* or 20^ But the difficulty of breathing and severe 
headaches, which air the party, not excepting their Tartar 
guides, experienced more or less, rendered the exertion of walk- 
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ing Tery laborious. (Am they advanced, vegetation became ^ore 
scarce, till at length it wholly disappeared'; and the last mile 
presented a scene of'solitude and desolation. 

The elevation was found by barometric measurement to.be 
18,318 feet above the sea. The pass is reckoned the boundary 
between Kv/n&tnar and that part of Chinese Tartary which is 
under the authority of the Grand Lama of.Lahasa. 
' There was very little snow in sheltered situations contiguous 
to it, but none in the pass itself. Several birds were heard, 
and especially the call of a species of pheasant, which lives near 
the sndw. 

The mountains inclosing the dell of .the T&gla river, which 
'lead to the pass, are between 19,000 and £0,000 feet above 
the level of the sea, just tipped with snow ; else they were co- 
vered with ^ama, a prickly bush, to which the travellers in a 
former journey gave the name of whins, and which they now 
called Tartaric furze. It is the ordinary fuel of the Tartara; 
and appears to thrive /best among arid gravel,, and in the 
bleakest places. Its uj^r limit near Keibramg was observed • 
at something above 17,000 feet. 

After halting some time, it began to.snpw; and though 
*the thermometer was not below 44°, the violence of the wind, 
added to the diificulty of respiration, rendered the.situaition' 
unpleasant; and the travellers hastened down to a milder 
climate. 

Zamsifii a mere halting-place for travellers, on the. banks' 
of the ShiUU to which they proceeded from KHbrangy is 
15,600 feet above the sea, a height equal to that of the passes 
through the outer range of snowy mountains; yet there is 
nothing to^ remind one of the Him&laya. Gently sloping 
hills aod tranquil rivulets, with banks of .turf and pebbly 
beds, flocks of pigeons, and herds of deer, would give one 
the idea of a much loWer situation. But nature (Capt. Ge- 
rard remarks) has adapted the vegetation to that extraordinary 
country ; for, did it extend no higher than on the southern 
'face of the Himalaya^ Tartary would be uninhabitable by 
•either man or beast. 

' It seems surprising (he goes on :to observe) that the limit of 
vegetation should rise higher the. further we proceed,, but so 
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it i8^-*»<Hi ittcending th^ southern slope of the anowy csoftV 
the extreme height of cultivition is 10,000 feet; «iid eiTQB 
there the crops are frequeatlj cut green. The highest hahi- 
tation k 9500 fSeet ; 11,800 feet may be reokoned the upper 
limit of forest, and 13,000 that of bushes : although. in a lew 
sheltjered ntuations, such as ravines, dwarf bircJiea and small 
bushes are found almost at 1S,000 feet. 

In the valley of the Baspd river, the highest village is at 
11,400 feet ; the cultivation reaches to the SMue Ovation ; 
and the forest extends to 18,000 feet at the least. 

Advancing further, you find villages at 13,000 feet, culti- 
vation at 1B,600 feet, fine birch trees at 14,000 feet, and 
thud bushes, which furnish excellent firewood, at 17,000 
feet. 

To the eastward, towards M&MuacKrioaTy by the accounts 
of the Tartars, it would appear that crops and bushes thrive 
at a still greater height. 

The travellers descended the vaDey of the Skii& river to 
its cimfluence with the Siemdi liver, and ascended to the creet 
of the HWcU pass, of which the elevation is 15,786 feet, 
The soil is reddish, apparently decomposed limestone, with no 
large stones. The ground is thickly covered with green sward 
and beds of prickly bushes. No rocky points are seen, the 
whole being gentle slopes of gravel, much resembling some of 
the Scotch Highlands ; the timd at a distance seeming like 
heath. Yaks and horses were feeding on the surrounding 
heights; and the climate was pleasant; the temperature being 
57*. 

There are the usual piles of stones to mark the crest of the 
pass, and a great number built upon all the furrounding 
heights. At a distance they could not be distinguished from 
men ; and were taken at first sight, by the servants, for Chi- 
nese come to dispute the pass. The guides assured them 
they were piles of stcme ; and a view through a telescope con- 
firmed the assertion. 

Three of the people^ who were attending the cattle, watched 
the party for some time, until being convinced there were 
Europeans, they mounted their horses, and set ofi^ at a gallop. 
The travellers quickened their pao9, determined to advance as 
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tax t8 practicable ; but two miles further they were sto|iped 
by the Chinese, after they had croflsed a rivulet .with swampy 
banks^ winding among^ rich turf, near which, they found many 
ammonites, at the height of 16,200 feet, on the elemted land 
between Hik46 and Zinchin. 

The Tartars under Chinese authority were encamped^ 
awaiting their arrival, of which previous intimation had been 
•received, and pointed out a spot for their camp, and a line 
beyond which they should not pass* Their manners were ' 
polite, and their civility was requited by presents of tobacco, 
the only thing for which they seemed to have any, the least 
desire. 

The height of Zinchin is 16,1^6 feet, and the eminences in 
the vicinity rise many hundred feet higher. In every direc- 
tion, horses were Men galloping about, and feeding on* die 
very tops of the heights ; altogether there were about 200. 
Kites and eagles were soaring in the air ; large flocks of small 
birds, like linnetd, were flying about, and locusts jumping 
among the bushes. 

Immediately across the SetleJ^ the mountains are abrupt { 
but, more to the east, there is a succession of gentle slopes* 
Beyond them again, appeared a lofty snowy range. It seemed 
to run I<. 60^ W. to S. 60* E. Clouds hang about it. 

At this altitude the atmosphere exhibited that remarkable 
dark appearance which has been often observed in elevated 
situations. The sun shone like an orb of fire, without the 
least haze. At night, the part of the horizon where the moon 
was expected to rise, could scarcely be distinguished before 
the limb touched it ; and the stars and planets shone with a 
brilliancy never seen, unless at great heights. 

With a transit telescope of SO inches, and a power of 30, 
stars of the fifth magnitude were distinct in broad day ; but 
none of less size were perceptible. At S^ithi^ 4200 feet 
above the level of the sea, stars of the fourth magnitude 
require a power of 40 to make them risible in the day. 

The temperature was greater than expected : the thermo^ 
meter iDse to 60^ in the shade, and at sunset was 4SP. It 
sank to 30^^ before sunrise. About nine in the forenoon, a 
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wind from the S. W. began ; it was at its greatest strength at 
9 p. M., and subsided at sunset. 

The climate is very different from that which is experienced 
in crossing the outer range of the Him&laya at the s|me 
season. Here, at the height of 16,000 and 17,000 feet, ia 
ld>andance of fuel {fmt6hi bearing a beautiful yellow flower, 
and no prickles,) good water, and a serene sky; there, at an 
inferior elevation, no firewood is nearer than five or six miles, 
the clouds hang around the mountains, the sun is rarely visible^ 
imd show,ers of rain are frequent. 



Art. XVI.— On the relation of the Density of Solid, and^ 
Fluid Bodies to the size of their Molecules^ and their affinity r 
for Caloric,' By M. Le Chevalier Avogadbo. 

DuBiNG a long series of years, the genius of mathematicians 
and philosophers has been directed to the determination of 
the laws which regulate the mutual action of the planetary, 
masses. The progress which has been made in this inquiry 
since the time of Newton, is not more remarkable from the 
beauty of the laws which have beep proved to exist, than from 
the singular accuracy with which they have enabled the astro* 
nomer to compute the various phenomena of the celestial mo- 
tions. 

In consequence of this advanced state of astronomical science, 
it has for a long time been nearly stationary. The tide of 
ainbition has flowed into new channels, and the efforts of inr 
tellectual power have been directed to the facts and laws of 
Molecular Philosophy^ as exhibited in the actions, the proper- 
ties, and the organization of terrestrial matter. The great 
discoveries which have been made in chemistry during the last 
forty years have paved the way for this branch'of Transcmj^ 
dented Physics ; and various important preliminary laws have 
already been establiished. 

The law of Definite Proportions was one of the first great 
jsteps in this inquiry. The optical law of primitive forms, and 
the cx>nnection between the optical structure and the chemical 
composition of crystallized bodies, formed another step ; and 
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the researched of M. Avogadro, of which we' now propose to 
give a brief aocount, promise to carry us still further among 
the mysteries of elementary matter. 

In a preceding number, ♦ we have already given some ac 
count of a remarkable law announced by M. Kupfiner, who 
has endeavoured to establish a relation between the crystalline 
form» tlie weight of the atom, and the specific gravity of bodies. 
I£^, for example, is the volume of its primitive form, the cube 
of its axis of crystallization being unity, p its atomic^ weighty 
and s its specific gravity, then, according to M. Eupffner^ 

— = const. ; and, consequently, s is in the direct ratio of y, 

and the inverse ratio of p. f But this relation, as M. Avo« 
gadro has remarked, is not indicated by any theoretical con* 
sjideration ; and, with regard to the facts upon which he rests 
it, there is so much latitude in the relation of primitive forms,' 
and in the determination of the atomic weigh ts^ that there is 
reason to believe, that any other arbitrary relation might, 
by similar means, be made to agree with observation, and that 
the. one which he has adopted has no real foundation. 

MM. Royer and Dumas have endeavoured to show^ that 
the volume of the atom of all solid bodies is either equal 
to, or represented by, a variable multiple of the smallest of 
these volumes, or rather. of an ideal unity, assumed as the 
type of them all ; or, what is the same thing, that the densi- 
ty of solid bodies is proportional to the mass of the molecule, 
or to an aliquot part of this mass. But M. Avogadro is of 
opinion, that this law is not established by the observations 
they have brought to its support, and that it is liable to other 
objections, which we have npt room here to enumerate- 
. The density of any body is, in general, necessarily in the 
ratio of the mass of its integral molecules, divided by the cub^ 
of the distance of the centres of these moleci^es. In ductile 
bodies, whose molecules may change their position without 
separating, and in which, consequently, the figure of the mo- 
lecules does. not appear to exert any sensible influence, the 

• See ^iv Journal, vol. iv. p. 186,-^188. 

t In the ScierUifie luteUigence of thU Namber^ we have given ievenl 
resolu^ deduced by M. Vincent from Kupffner'fi Law^ which are so re« 
markable^ as to render a farther examination of it very desirable. 
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disunoe of the centres of tlie molecule^ oaght to depend only 
in iu turn on the masB of these mdecules^ and oil th^ir affi* 
nity for caloric ; for it is this fluid whidii interponng itself' ht* 
tween .the molecules of these bodies, dught, by the repulsive 
force which it exerts toiong its own moleculesi to determine 
the distance in question^ aooordidg to the quantity, and thd 
density to which it may raise itself^ when this repul»ye force 
is in equilibrium with the attractive force which (he mole^ 
cules of the body exert upon it. With regard to an attrac- 
tive foro^ T^hioh would exert itself immediately between the 
molecules themselves of the bodies, it could take place be- 
tween similar molecules, only in virtue of some polarity de- 
pehding on th^ relative position of the molecules, and on their 
figure, which cannot be admitted in ductile bodies. There 
should be still another quality of molecules, which ought to 
have tVL itifluehee on the distance of their centres, in the state 
of equilibrium of the forces which we have mentioned, that is, 
their volume, from which there ought to result, round their 
centres, a space more or less great, which can only be occu- 
pied by caloric, and, cofti&equetttly, a different limit in the dis- 
tance of the molecules of caloric from the centre, and a differ* 
ent action of the molecule upon it. But we may suppose, 
with sufficient probability, that this volume of the molecules 
is proportional to their lUass, as if the matter of the molecules 
of bodies was df the same density for all ; and then the in- 
fluence of the volume of the molecules, in changing the dis- 
tance of their centres, ought to be included in the fbnction, 
by which we express the influence of the mass of which we 
have spoken, and it will only modify this function. This cir- 
cumstance obliges us, therefore, only to consider separately 
the mass of the molecules, and their affinity for caloric, in the 
determination of the total function on which their distance 
ought to depend, without being able to confine ourselves to a 
functiou of the attractive power of the molecule for caloric ; 
that is, of the product of its mass, by its affinity for that fluid, 
provided that the law, according to which the distance in 
qu^tion depends on the mass, may be found by the circum- 
stance indicated, different from that by which it depends on 
the affinity for caloric. 
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By the application of these principles, which we have not 
room to detail, M. Avogadro obtains the following law, viz. 
d=5,ar,a=ym 

in which d is the density, m the mass of the molecule,' and a 
the affinity of the body for caloric. In these formulae the af- 
jinity for caloric is given relatively to potassium, which is taken 
for unity: In order,' however, to apply the formula to metals 
in general, he puts it into another form, in order that he may 
immediately make use of the masses of the moleciiles related 
to that of oxygen, takea for unity, and of the densities rela- 
tive to that of water, and which gives the affinities for caloric, 
by taking for unity that of oxygen. ' 

Calling, therefore, M, D, A> the quantities m, <2, a, expressed 
in the new units, he obtains D=:0.87 d; A=3.3 a; M:s4t.9m; 

or, d = g^; a=r-g^; «»= -|^, Bysttbititutugtheie 

valuer in the original formula, it will become 

In applying these formulae to ductile' metals, M. Avogadro 
has obtained the following results t— - 

1^ Group. Ordinary MetdU. 

Affioitary number, betv^en 1.96 and 3.i7. 
Neulralizlng power, between — 0.057 and -I- 0.46. 

AffinHary NeutnHsiiig Affinitviy Neutralising. 

Number. Power. Number. Power. 

Platina, 1.950 —0.057 Water, - lL9Sn + 0.917 ' 

Point tfNeia. Iron« - 9.240 4*0.985 

trofity^ 2.004 0.000 Mercury* S.943 4- 0.938 

Gold, - 2.018 + 0.014 Tin, - 2.841 + 0.386 

Silver, - 2.019 + 0.015 Lead, - 2.439 + 0.433 

Copper, - 2.134 -I- 0.130 Zinci - 2.469 + 1>.456 
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^ Group. JScalifuMe Metals. 



Potassium^ 
Sodium, 



Affinitary 
Number. 

3.300 

3^71 



Neatralizing 
Power. 
+ 1.291 
+ 1.361 



By applying the same formula to frangible metalfi, M, Avo- 
gadro has obtained the following results : 



A^lnity for 


Neutralizifig 


Affinity for 


NeoMising 




Caloric. 


Power. 




Caloric 


Power. 


Iodine, . 


1.705 


— 0.297 


Cobalt, - 


2.095 


+ 0.090 


Arsenic, - 


1.934 


— 0.070 


Copper, - 


2.134 


-1- 0.130 


Senium, 


1.942 


— 0.061 


Iron, 


2.240 


+ 0.235 


Platina, - 


1.950 


— 0.057 


Mercury, 


2.243 


+ 0.258 


Chrome, - 


1.969 


— 0.037 


BismuUi, 


2.261 


+ 0.256 


Antimony, 


1.973 


— 0.031 


Tin, -» 


2.341 


+ 0.336 


Gold,. « 


2.018 


-1- 0.014 


Manganese^ 


, 2.368 


+ 0.362 


SUver, . 


2.019 


+ 0.015 


Lead, - 


2.439. 


+ 0.433 


Tellurium 


2.034 


-1- 0.030 


Zinc, 


2.4,62 


+ 0.456 


Nickel, . 


2.035 


•+ 0.031 


Potassium, 


3.300 


+ 1.291 


Molybdiena,S.069 


+ 0.065 


Sodium, 


3.371 


+ 1.361 


Tungsten, 


2.075 


-1- 00.71 









M. Avogadro considers these results only as approximations, 
particularly for the frangible metals, to which the formula is 
perhaps less exactly applicable than to the ductile metals. 

In applying the formula to bodies which are not metallic, 
M. Avogadro supposes that the molecules either remain with- 
out alteration, or double and quadruple themselves in passing 
from the gaseous to the solid state. In sulphur and iodine the 
gaseous molecule suffers no change. . In antimony and sele- 
nium two molecules go into one in the passage to the solid state, 
and so on with the other bodies, as given in the following table : 

The formula by which this table is computed is changed in- 
- to A = -^|- ^— = 1.472 V ^ 9 for reasons which our author 
has fully explained. 



Odd, 

Tib, 

riatina. 



Mass o£ the Number of Gaseous -Mast of the 

Gaseous Molecules whichform Solid 

Molectde. a solid one. Molecule. 

12.43 4 49.72 

7.35 4 29.40 

12.15 4 i8*^ 
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' 


Mawofth^, 
Gaseoui 
Moleeule. 


Number of GaaeoQi 

MolecnleiwMebfoim 

a solid one. 


MMSOftfac 

Solid 
Molecule. 


SOTcr, 


6.75 


4 


2700 


Lead, 


19.96 


4 


51.80 


Zinc, 


4.03 


8 


32.26 


Iron, 


3.39 


8 


27.12 


Copper, 
Mercury, - 
Potafidum, ^ - , 


3.96 

12.65 

2.45 


6 

4 
4 


23.74 

50.60 

9.80 


Sodium, 


2.91 


4 


U.74 


Tungsten, 

Molybdfipna, 

Arsenic, 


. 12.10 
5.97 
4.70 


4 
4 

4 


48.40 
23.88 
18.82 


Antimony, 
Selenium, 


8.06 
4.96 


2 

2 


16.13 
9.92 


Tellurium, 


4.03 


4 


a:6.i2 


Chrome, 


3.52 


4 


14.07 


lode. 


7.69 


1 


7.69 


Manganese, 
Nickel, 


3.56 
3.70 


' 8 
6 


28.48 
22.18 


Cobalt, 


a69 


6 


22.14 


Bismuth, 


8.87 


4 


35.48 


Sulphur, 


2.00 


1 


2.00! 



. Such is a very brief view of the First Memoir of M. Avo- 
gfldro, which was read on the 7th March 18^, and is pub- 
lished in the thirtieth vol. of the Memorie deHa Reah Jccademia 
detleScienze de TorinS. In the thirty-first vol. of the same work, 
our author has published a second Memoir, the object of which 
is to give for all bodies a general formula, expressing the rela- 
tion between the density, the mass of the molecule, and the af- 
finity for caloric, of which the above formula is only an api* 
proximation, and which might even apply itself in all its gene- 
rality to bodies which appear commonly under a solid form, if 
^e had for them all the data which that appUcation requires. 
This Memoir is divided into two sections ; in the Jirst of 
which our author establishes a formula for the densities of li- 
quids, in relation to a particular state in their law of dilatation ; 
while, in the second, he transforms this formula, in order to 
compare it with that for solid bodies, and to point put the con- 
nection between the two. 

^ M. Avogadro confflders,.that the dilatation of liquids may 
be represented by two terms, the one proportional to the in- 
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create of tempemture and pos^ve, the other sul^tractive and 
proportional to the square root of this same increase of tem- 
perature reckoned from a determinate point of temperature 
for each liquid, or expressed by the ordinate of a parabola, 
whose abscissae, reckoned on a diameter of this parabola, are 
proportional to the increments of temperature. He calls that 
the minimum of temper attire for eaoh liquid, which corresponds 
to the origin of the diameter of the above parabola, where the 
ordinate of the parabola becomes nothing-, and below which, 
cmisequently, this ordinate, and the term of the law of dila- 
tation which it represents become inui^nary, because he sup- 
poses, that at this point a new subtraction of caloric would 
augment the temperature anew, in place of farther diminishing 
it, and would give rise to a new branch of the curve represent- 
ing the law of dilatation, for which we ought to take the m^i- 
nate of the parabola with the positive in place of the negative 
sign. 

Let T be the number of centigrade degrees^ which the mini- 
mum of temperature for each liquid is below the tempera- 
ture of ebullition of Uiis liquid under the pressure O'^.TG ; d 
the density of this liquid at this mi^imttm of te^npefature, 
taking the density of water at zero a& iin^ty ; and ff, the co- 
efficient of the term of the law of dilatation of this liquid, proi- 
portional to the increase of temperature,, or th^ increase of vo^ 
lume which that liquid takes in virtue of this term for ^ach 
centesimal degree of the increase of temperature, taking Sex 
unity the volume at the minimum of temperature : The densi- 
ty of this liquid, at its boiling point, such as, it would be if its 
law of dilatation from the Tninimum qf temperature had been 
expressed Jby. the single term of which we have spoken, will 

obviously be yT"~T'' Since the densities are in the inverse 

ratio of the volumes, let m be the mass of the gaseous molecule 
of the Uquid, or the den«ty of its gas, taking that of oxygen 

d ' ^ 

for unity, the fr^tidh 1>^, or ^i^f^^, will express the 

ratio between the density of the liquid in the state supposed, 
and the density of its gas under a given pressure and temperar 
ture. 
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Now, sitice the distance o^ tj^ mokoules is in Uie ratio of 
their affinity tot taHxatic dy atid since the density is lieeieasarily 
in the inverse ratio of o^, the cube of this distance, M. Avo* 

gadro ob^int A . rn^ as the ratio which ought to be con- 
stant in all liquids in the case of a non-alteration of the mole* 
cdles, ill passing from the goeeoui to the solid state, or in the 
case where the number of duplications and divisions are the 
same in the liquids compared, and which ought to be double, 
quadruple, &c. in one liquid of what it is in another, if in one 
of them there are duplications of the molecules which do not 
take place in another. 

In applying this formula to water, alcohol, ether, and eul*- 
I^uret of carbon,/ M. Arogadi^ assumes the ntmimum of 
UmpertUute at *^ 70^ cent and consequently T == 170^. 

IhWtttfv liiAkohiL 

T = 170" cenu T' = 170** cent. 

d =: 0.8865. d! =0.6426. 

g =0.00177/ g"' =0.0034. 

m == 0.0OOS873. *»' = 0.001514. 

=5= 1. • a* = 1.856. 

a'3 = 1.98». 

(i+^'rK=^*^** 

, But 637.3 X 9 = 1074.6, which differs little from 1160, 
which it should be on the hypothesis of the duplication of the 
molecule. In applying the formula to ether and sulphuret 
of carbon, and comparing them with water, we obtain. 

Ether. Sulphuret of Cwboa. 

T =: 170° cent. T = 170° cent 

d = 0.581. d = 0.6426. 

ff =0.00427. g =0.0034. 

m =0.00244. m = 0.001514. 
a =1.318. 

0^ = 2.891. 03-^0.212. 

y-J^ = 316a 6. , ^1^ = 57.45. 

* The affinities of ufaiet and ohMl for cabric^ are 23.22^ and 2.791, that 
of oxygen being unity ; but in taking that of water for unity, we have 

Q 701 

that of akohol = ~~ = 1.256. 
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But 816.16, quadrupled = 1265, not Tery different from 
1160, and 67.45, uken 16 times =: 919, not veiy different 
£rom— 1160. 

By taking a new value of a for sulphuret of carbon, we ob- 
tain 1075, which approaches still nearer to 1160 than 919 
does. 

In the transformation of the formula for the purpose of 
comparing it with that for solid bodies, which occupies > the 

second section, M. Ayogadro, tlddng D = YoKi^ obtains 

A = 1.475 V ^, almost exactly the same as A = 1.472 

V g-, which he obtained for solid bodies. 

The formula for solid bodies, thus connected with the for- 
mula for liquids, is obviously inexact for bodies which undergo 
a dilatation in place of a condensation, when they become 
sdid. In order to apply the formula to such bodies, we 
must determine their dilatation by experiment. In this case, 
and in general for all bodies of which we know immediately 
the condensation and dilatation, we may make it enter into the 

formula, in place of the supposed relation of D' ss -jj^ and 
calling the ratio n^ we have D = «D' or D' = — , n being 

a number greater than unity or a fraction, according as there 
is condensation ox dilatation. The formula will then be, 

'/M 

A - 1.449^^ = 1.449, V"Jii ^^ 

n 
And there will remain in this formula no other hypothetical 
approximation, than that which results from the supposition, 
that the coefficient really variable in the formula for liquids, 
is constant and equal to that which takes place in alcohol, ac- 
cording to our calculations. 

The general formula, fr^ of every supposition, for solid 
bodies, taken with their density, D, at the temperature zero, 
will be, 

A = mg^feV J-H/rT » /M 5,— 
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.which requhret us to know, beside the ratio of ooodeiiBatioD n 
when it becomes solid, the law of the condensation and dilata^ 
tion in the body in jquestion in the liqinid state, viz. the 
temperature E of its vaporisation at the ordinary pressure, the 
depression T of its minimtim qf temperature below the tem- 
perature of its ebullition, and the two coefficients g and SA of 
this law. 

This formula will therefore not differ from that for liquids, 
taken in its generality, and relatively to their density t)', ex« 
cepting in the presence of the factor V~^ depending on t;he 
condensation or dilatation of the body in its passage from the 
liquid to the solid state. 

■ ■ ■ • . - ■ , -. ' ^. . 

Art. XYIl.— On the Structure qf the Ef/ee of Ineeete. By 
Mr William Ewikg. In a Letter to the Editor. 

Sir, 
Having diligently employed my leisure time in investigating 
the structure of the eyes of insects, and conceiving I had 
made some progress beyond what was at present known on 
that subject, I arranged my observations into a shape for pub- 
lication, which I had put into the hands of Dr Hooker to be 
forwarded for your approbation* That gentleman^s knowledge 
of the subject, however, prevented it, and favoured me with 
the third volume of a very learned and systematic work, at 
present publishing on the subject* The impressions which I 
have received from my observations and experiments differ 
materially from the descriptions ^ven in that work ; I will, 
therefore, under the same arrangement, submit to you a few 
remarks on the Ocular Organs of Insects. 

Simple Eyes* 
These are the eyes with which we find insects provided in 
the first state of their existence, as well as those that are pro- 
duced perfect from the egg. They differ, indeed, as to number, 
atuation, and arrangement, in those insects, but they are 
identically the same ; their structure iS that of a doul^le con- 
vex lens, but more convex without than they are within : 
they are all transparent when cleaned, and capable of refract- 
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ing li^ : tl^y are <if a hard rabstaace, ami change not 4m 
bong takan from the iasecU 

Con^cmeraU Ejfes. . 

Tliey Me exactly die flame as aimple ^es^ bdag doaUe 
convex lenses^ each of them capable of refbuiting light; only 
they are more numerous than simple eyes, and are ooUeeted 
into patch«8» and have a common retina. 

Compound Eyes. 

Under itiis head are included the whole ef those eyes whicii 
we find provided with a lace-like covering.. I am jUitisfied, 
however^ that, under this div^don of the subject .thei;e are 
different modificatioidsy which I shall notice separately. 

Beetles* Eyes. 

It appears to me that those eyes differ not from simple eye^ 
of the conglomerate kind. The form indeed varies, but the 
structure is the same. It is spherical, and composed of a tium- 
bar of hexagonal apertures, filled with lenses, each of whicb 
possesses the same properties as simple eyes; and having a^ 
common retina, whiK^h is connected to the external coverings 
so as to exhibit the aj^arance that two watch glasses would 
have if they were cemented together. 

BvMerfiy's Eye. 

This eye differs from all the insects eyes I have examined^ 
It consists of a ball which is orbicular, and of a dark purple 
Colour towards the external lace^like covering; and on the 
other side, where the optic nerve enters, it is white and less 
convex. This ball occupies a circular cavity formed by the 
external covering and the retina, and is surrounded by a very 
dear gummy liquor into which it appears to move. My way 
of ascertaining this, was by fixing the live insect in the pliers 
under the microscope, and, putting a mark on the centre of the 
external covering, I turned the insect backwards atnd for- 
wards ; and I observed, that when the lace-like covering moved 
round, the dark spots in the eye Were stationary, and could 
be moved from one edge of the eye to the other. Now, this 
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may ckber be a Mfleeckm^ <Mr il may be the dark orl»ctalar aide 
of the ball aboye^mentioned, shining diiough the limpid gutmay 
liquor into which it floats. There are no lenses in the lace* 
like ccyreriBg of the eyes of this insect, but they are lined with 
a thin tnmqMuretot membraae betwixt the esuernid covering 
and coaling of the eye. 

The eye of the night butterfly, or moth, has the same sttud-* 
ture as the one just described^ only it ia dark i^hen Tielted 
in the lights but if examined in the shade, it shines with a 
beautiful yellowish lustre. This is emitted from the ball. of 
the eye after being extracted from the insect. There is a pe^ 
culiarity in the eye of this insect which I cannot find in any 
other I haTe examined ; vie. from the hexagons in tbe^xter^ 
nal covering proceed tubes which convey the apertores through 
die dark coating of the eye. They are smallest next the ball, 
are hard and transparent, and appear to be of the same sub- 
stance as the ext^nal covering. There are no lenses in the 
covering of the eye of this insect. 

. The hex! ttibdiiication of compound eyes bdoDg to a very 
numerous class of insects of the fly kind, (and U is to thh 
cla9S chiefly I think the term can be appUed ;) viz. to all those 
which are provided with stemmata, (a kind of eyes which I 
flitall next mention.) As I have not been able to discover the 
effect of these as organs of sight, I shall merely state, that, in 
all those appendages called compound eyes in insects having 
stemmata, I could never find lenses, nor any internal organi- 
sation similar to those that have them. 

StemnuOa. 

These are eyes with which the greater numbetr of bees and 
flies are provided, and they appear to be their reiJ e^es. They 
are exactly similar to, and capable of the same propei'ties as 
simple eyes ; they are variously sitnated in various insects, but 
in all of them which I have tried, if they are shut up, the in- 
sect is rendered blind. 

In the foregoing remarks, I have merely mentioned the 
result of tnany experiments, from which I have preserved spe- 
cimens df various ^yes, which prove the facts stated ; and since 
the oculi of indecta arrange themselves under three different 
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medifioatioiiB, I hare suggested the three following qumet^ 
wfaich I hope some of jToar learned correspondents will be able- 
to solve : 

Querj, How is vision performed in those insects of the but- 
terfly kind, since they are not provided with stemmatay nor 
have lenses in the hexagonal apertures, in the external covering 
of their eyes ? 

Query, How is vision performed in those insects which we 
And unprovided with stemmata, but in the external covering of 
whose eyes we find the hexagonal apertures filled with double 
convex lenses ? 

Query, How is vision performed in those insects which we^ 
find provided with stemmata, but want lenses in their com-i-. 
pound eyes P 

If the foregoing remarks are deemed worthy of a place ia 
your valuable publication, your inserting them will obl^, Sir^ 

Your very humble Servant^ 
MitcheB-Streetj Glaagow^ 

2l8t August 182& William Ewino. 



Art. XVIII.— 0» Metallic Iron and its Oxides. By F. 
Steomeybb, M.D.. F.R.S.E. &c. &c. Professor of Che-, 
mistry in the University of.Gottingen. 

The third volume of PoggendoriPs Jnnalen der Physik und 
Chemie^ contains some observations by M. Gustav Magnus on 
the spontaneous combustion of certain metals, in which that 
property has not been previously noticed. He finds that nickel, 
cobalt, and iron, reduced from their oxides by means of hy- 
drogen at a very low heat, undergo spontaneous combustion 
when they are exposed to the air at common temperatures ; 
whereas they are not subject to the same change if the reduc- 
tion is effected by hydrogen in a strong fire. M. Magnus as- 
cribes the difference of combustibility to the density of the iron 
being greater in the second than in the first case, owing to the 
more intense heat which is employed in the operation. 

In the fflxth volume of the same Journal, Professor Stromeyer 
has offered a different explanation of the phenomena, at least 
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lio f 9r as rf^rds the combustibUity of iron. The Professor 
remarks^ tbat^ m order to obtain iron with ease and certainty 
in a perfectly metallic state, by means of hydrogen, it is ne^ 
cessary to conduct the gas, previously dried by the chloride of 
calcnuHi, over the peroxide of iron at a red heat. The process 
does indeed succeed at temperatures which are much below a 
red heat ; but the reduction in these instances takes place very 
slowly^ so that it is exceedingly difficult in this way to prepare 
metallic iron perfectly free from the protoxide. 

Professor Stromeyer maintains that pure metallic iron ob- 
tained by the preceding process, however low the temperature 
which may have been employed in its, reduction, does not pos<- 
sess the property of burning spontaneously ; but that on being 
heated to the degree at which cadmium /uses, it then md* 
denly takes fire, and burns with emission of heat and light till 
the whole of it is converted into the black oxide. But if hy- 
drogen gas is conducted over the red oxide of iron at a. tem- 
perature still lower than that at which complete reduction ift 
efiected, a partial deoxidation ensues, and the peroxide is con-* 
verted into the real protoxide of iron. Professor Stromeyer 
employs the term real protoxide, because this oxide, previous 
to his experiments, has never been obtained in an insulated 
state^ and because the black oxide, procured by passing watery, 
vapour over metallic iron» though commonly mistakien for the 
protoxide, is in reality a compound of the protoxide and pe-^ 
roxide of iron. 

The real protoxide of iron has a dark blackish blue colour, 
which appears almost black by reflected light. It stains glasar 
blue, and is the cause of the blue colour of iron slag. This.^ 
protoxide is combustible in a high degree, If^ after its forma- 
tion, it is completely protected from the 'atmosphere by being 
kept in hydrogen gas till quite cold, it will take fire the instant 
it is placed in a saucer, so as to be completely exposed to the air; 
but instead of passing, like metallic iron, into the black oxide,' 
it is converted at once, and completely, into the peroxide. 

Professor Stromeyer ascribes the spontaneous combustion 
of the metallic iron Jn the experimeht of M. Magnus to this 
protoxide, the presence of which it is difficult to avoid alto- 
gether, when the peroxide is reduced by hydrogen at a low 
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temperature. He affirms that the protoxide is first inflamecl; 
and that the caloric emitted by it ^ts fire to the metallic iron, 
in consequence of which combustion takes place rapidly through 
llie whole mass. 

In addition to these interesting remarks, the Professor ob- 
serves, that there are only two proper oxides of iron, name- 
ly, the blue or protoxide, and the red or peroxide. He con- 
firms the opinion of Proust, that the black oxide, whether 
formed by the direct combustion of iron, or by passing the 
▼apour of water over ignited iron wire, is not a distinet.oxide, 
but a comUnation of the two others. He adds, also, that the 
proportion of the oxides to one another, in the black oxide, is 
variable, the relative quantity of each being dependant on the 
duration of the process, and on the temperature at which it 
is conducted. 

M. Magnus has replied to the observations of Professor Stro- 
meyer in the same Number of PoggendorjflTs Journal, After 
repeating and varying his foriner experiments, he draws from 
tliem the two following Conclusioni^ : First, that the combus- 
tion of iron does not arise from the presence' of the protoxide, 
but is occasioned hj the porous condition of the metal. Se- 
condly, that iron at a temperature between the boiling point 
of mercury and the degree at which zinc fuses, iii completely re- 
duced by hydrogen^ and that, according to his experiments, 
no deoxidation at all takes place at a lower temperature. 

This le es us theref ore in the dark as to the real cause of 
the spontaneous combustion ot iron. It is clear from the second 
oondufflon of M. Magnus, either that he must have committed 
some oversight, or that Stromeyer^s protoxide cannot be formed 
in the way whldi that chemist has described. The character of 
Stromeyer is too well known to leave a doubt as to hi^ accu- 
retcy ; and we, in particular, have good reason t6 know that 
he is right on the present occasion, having, in his laboratory, 
so long as four or five years ago, both seen the blue oxide of 
iron, and witnessed its formation. 
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Akt. XIX. — Accoimt of the Btmting Chasms ^ Pofiohohoa 
in Hawaii^ one of the Sandwich Isla^ids.* By the Reverend 
William Ellis. With a Plate, f 

After travelling about five miles over a country fertile and 
generally cultivated, we came to Fonohohoa. It was a bed 
of ancient lava, the surface of which was decomposed, and in 
many places stumps of trees had grown to a considerable 
-height. As we approached the places whence the smoke 
issued, we passed over a number of fissures and deep chasms,^ 
from two inches to six feet in width. The whole mass of rock 
had obviously been rent by some violent convulsion of t\\^ 
earth, at no very distant period ; and when we came in sight 
of the ascending columns of smoke and vapour, we beheld im- 
mediately before us a valley or hoBow^ about half a mile across^ 
Jbrm£d by the sinking of the whde surface qfand&nt lava^ to 
a depth qfjtftyfeet below its original level. 

Its superficies was intersected by fissures ill every direction ; 
and along the centre of the hollow two large chasms, of irre- 
gular form and breadth, were seen stretching from the mouok 
tain towards the sea, in a south-and-by-west direction, and ex« 
tending either way as far as the eye could reach. The prin- 
cipal chasm was in some places so narrow that we could step 
over It, but in others it was ten or twelve feet across^ It was 
from these wider portions that the smoke and vapours arose* 

As we descended into the valley the ground sounded hol- 
low, and in several places the kva cracked under our feet. 
Towards the centre it was so hot that, we could not stand mc»'e 
than a minute in the same place. We passed as near to the aper- 
tures that emitted smoke as the heac and sulphureous vapour 
rising from them would admit. We looked down into seve- 
ral, but it was only in three or four that we could see any bot- 
tom. The depth of these appeared to be about fifty or sixty 
feet, and the bottoms were composed of loose fragments of 
rocks, and large stones that had fallen in from the top or sides 
of the chasm. Most of them appeared to be red hot, and we 

* From EUls's Missiqnary Tmtr through Hawaii, p. 190. 
t See Plate VIL Fig. I. 
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ibougbt we saw flames in one ; but the smoke was genemlty 
so dense, and the heat so great, that we could not look long, 
nor see very distinctly the bottom of any of them ; our legs, 
hand&f, and faces, were nearly scorched by the heat. In one 
of the small fissures we put our thermometer, which had stood 
at 84° ; it instantly rose to 118% and probably would have 
risen much higher could we have held it longer there. 

After walking along the middle of the hollow for nearly a 
mile, we came to a place where the chasm was about three 
feet across at its upper edge, though apparently much wider 
below, and about forty feet in length, and from which a large 
quantity of l^va had been recently vomited. It had been 
thrown in detached semi-fluid pieces to a coi^siderable distance 
in every direction, and from both sides of the opening had 
flowed down in a number of small streams. • ^ 

The appearance of the high and long grass through which 
it had run ; the parched leaves still remaining on one side of 
a tree, while the other side was reduced to charcoal ; and the 
swings of lava hanging from some of the branches like stalac- 
tites, together with the fresh appearance of the shrubs, par- 
tially overflowed and broken down, convinced us that the lava 
had been thrown out only a few days before. It was highly 
^coriaceous, of a different kind from the ancient bed of which 
the whole valley was composed, being of a jet black colour, 
and light variegated lustre, brittle and porous, while the an- 
cient lava was of a gray or reddish colour, compact or broken 
with difficulty. We found the heat to vary considerably in 
different parts of the surface ; and at one of the places where 
a quantity of lava had been thrown out, from which a volume 
of smok^ continually issued, we could stand several minutes 
together without inconvenience. We at first attributed this 
to the subterranean fires having become extinct beneath ; but 
the greater thickness of the crust of ancient lava at that place 
afterwards appeared to^us the most probable cause, as the 
volumes of smoke and vapour which constantly ascended^ indi^ 
cated the vigorous action of fire below. 

Our guide told us that the two large chasms were formed 
about eleven moons ago ; that nothing else had been visible till 
two moons back, when a slight earthquake was experienced at 
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Kapapula, and the next time he came by, the ground had 
fallen in, forming the hollow that we saw, which also aj^ar- 
ed full of fissures. About three weeks ago, he saw a small 
flame issuing from the apertures, and a quantity of smoking 
lava all around. The branches of the trees that stood near 
were also broken and burnt, and several of them still smoking. 
Though the surface of the whole country around had a 
volcanic origin, this infant volcano seems to have remained un- 
disturbed a number of years, perhaps ages. The la?a is de- 
composed, frequently a foot in depth, and is mingled with a 
prolific soil, fertile in vegetation, and profitable to its proprie- 
tors ; and we felt a sort of melancholy interest in witnesnng 
the first exhibitions of returning action, after so long a repose 
in this mighty agent, whose irresistible energies will probably, 
at no very remote period, spread desolation over a district now 
smiling in verdure, repaying the toils, and gladdening the 
heart of the industrious cultivator. 

. Ponohohoa is situated in the district of Kapapula, and is^ 
about ten or twelve miles from the sea^shore, and about twen* 
ty miles from the great volcano at the foot of Mauno-roa. 

Aet. XX.— jR^marAftf on the Electric effects of Contact pro^ 
duced by chcmges of Temperature. By M. Becquerel,^ 

This interesting paper, of which we propose to give an ab- 
stract, is divided into three sections.f 

1. On the process for measuring the intensity of the electrip 
current. 

2. On the laws of the electric effects of contact when the 
temperature of each metal is made to vary equally. 

I. The electro-chemical theory, as adopted by several cele- 
brated chemists, admits it as a certain fact, that two bodies*, 
capable of combining, have different electric states when they 
are put in contact*; that bodies which have an acid tendency 
assume negative electricty, and alkaline ones the positive elec- 
tricty ; that these electric states increase with the elevation of 

^ Ann, de Chim, Avril 1886» torn, xxxi/p. 371. 

t See the next Article, whidi forms the third sectioti. 
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temperi^ure till the instant when the combioiidpn takos place ; 
that fire th^n bur^s out, produced by the simultaneous com- 
bination of the two dectricitiesy and that all the eleetric phe- 
nomena soon cease. 

In this theoiy only one point has been demonstrated by ex- 
periment, and that is the electric condition of acid and alkaline 
bodies on their mutual contact, but we are quite ignorant of what 
takes place when their temperature is simultaneously varied. 

I shall now describe the process by which I have measured 
the electro-dynamic force produced by an electric current^ 
which describes a metallic circuit enveloped with a silk thread, 
and rolled round a box so as to form a galvanometer, in which 
is placed a system of two magnetised needles^ as devised by 
M. Ampere. A divided circle upon a plate of glass points 
out the deviations of one of the needles. The first point is to 
ascertain the ratios between these deviations, and the corre- 
sponding intensities of the electro^ynamic force* 

This intensity has been supposed proportional to the size of 
the angle of deviation, but this law is not founded on any ex- 
periment. My object was to determine the intensity of the 
current which corresponds to a given deviation. 

By employing two magnetiGied needles fixed in a parallel po- 
sition, and with their opposite poles near one another, one in 
the inside of the box, and the other without it, we destroy, in 
a great measure, the influence of terrestrial magnetism, and 
we leave them no other directive force but what is necessary 
to bring them back into their ordinary position of equilibrium, 
when they are made to deviate from it. Its sensibility is such, 
that* when we employ a divided brass circle, crossed by a bar 
of the same metal, the magnetic needle, when made to oscil- 
late, will place itself in the direction of this bar. This source 
of error, therefore, is avoided by making use of a circle di- 
vided upon glass. ^ 

Instead, however, of one wire of copper, I take three of 
the same metal, equal in length and in diameter, equally co- 
vered with »lk, and rolled in the sai^ie manner round the ap- 
paratus. If we cause th^ same quantity of electricity to pass 
into each of these wires, it is perfectly evident, that every thing 
being similar on all sides we shall have three perfectly equal 
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currents, and the» deviation will then correspond to a force 
triple of that which we would have had if we had only consi- 
der^ a single current* ' In causing to vary equally the quan- 
tity, of electricity which passes into each wire, it becomes easy 
to compare the deviations of th© needle with the correspond- 
ing, intensities of the electric current. 

Nothing is more easy than to procure equal currents. It is 
sufficient to solder to each of the ends of tlie same wire one of 
the extremities of an iron wire, so as to form three closed cir- 
cuits, then to bend each of them to each soldered joint simi- 
larly placed, in order to pass the. curved part into a tube of 
glass, closed at one of its extremities, and plunged into a mer- 
curial bath, whose temperature is raised by a spirit lamp. A 
thermometer also placed in the mercury indicates the changes 
of temperature. In proportion as it is heated, the magnetised 
needle, according to the discovery of M. Seebeck, deviates 
from its position of equilibrium, and if we submit successively 
to experiment one soldered joint, two soldered joints, and mark 
at each time the deviation of the magnetised needle for the 
same temperature, we shall have the angle which corresponds 
to single, double, and triple forces. 

This method of experimenting requires great precautions 
if comparable results are required. We must first plunge the 
soldered joint, whose temperature is not to be raised, into melt- 
ing ice, and the thickness of the tube into which is passed 
part of the circuit, where the soldered joint is, ought to be 
sensibly the same as that of the thermometer, in order that 
the mercury of this instrument, and the metal of the circuit, 
may receive the heat in the same time. Experiment proves al- 
so that a mercurial bath is preferable to one of oil, on ac- 
count of the great difference of conductibility of heat between 
oil and the metal, a difference which occasions retardations in 
the simultaneous production of phenomena. It is also neces- 
sary, that, in the curved part of the circuit, whose temperature 
is raised, the metals have no other points of communication 
but tho^e of their contact, for the intensity of the current 
•would certainly experience modifications from such a cause. 
This inconvenience is avoided by covering with silk one of the 
wires ; and care must be taken that the thermometer and the 

VOL. V. NO. II. OCTOBER 1826. X 
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pmU Qf the cin»4t healed by the lamsuiial bith attam^eab- 
iMstiy^ ihe saffle temp^aturp at the moment of obsenMUicsi. 
Thi« mity be obtained by msiDg the t^npesatare to the heat 
at whipb the experiment i^ to be made, and suddenly extin- 
guishing the lamp. The temperature will then remain sta- 
tionary for some seconds, and we are certain that the thermo- 
meter and thp soldered joints have the same temperature. 

The following table contiuns the results of the experiments 
thus ma4e. 





Deviationi 




OeviationB 


Deviations 
inihlWiyes. 


Temp. Genu 


with 1 Wire. 


with 2 Wires. 


with 3 Wires. 


IQO 


l°.3p 


2^.60 


3^.90 


6^20 


20 


2.60 


5.30 


T.ao 


10 4a 


30 


4.00 


7.65 


10.55 


IS. ^6 


40 


5.40 


10.00 


13.35 


16^0 


50 


6.65 


11 .75 


15.40 


19.40 


60 


7.90 


13.5 


17.50 


21.50 


^0 


10.30 


16-5 


21.00 


25.00 


90 


11.10 


;7.6^ 


22.35 


26 .op 


100 


11 .90 


18.80 


23.75 


28 .Op 


110 


12.55 


19.90 


25 .60 


29.17 


1!%) 


13.20 


21 .00 


26.50 


30 .35 


130 


14.00 


22.00 


27.80 


31 .IT 


140 


H.75 


23.00 


28.00 


32.00 


ICfO 


15.50 


24.00 


29,40 


33.25 


20Q 


16.90 


25 .00 


30.00 


35 .25 


300 


17.80 


26.50 


31 .10 





It appears from this ^ble, that from 0° to IQ^ ci d^yi^tioii 
this inerem^ts of hf^ are proportioiial to the increments qf 
deviation, but b^ypi^d tt^t^ term the ratio is bo longer the ^aioe. 

J^et us suppose, however^ that the deviation X^.SO is prodi»- 
ced by an electrfMlypapip force equal to S, the devif^tipn 0.66 
jn\l be produped by a force equal to 4, because there are twf> 
wires in action ; the deviation 3.90 by a force equal to 69 &q. 
!Qy cpntinuing the same reasoning, and by placing beside eeah 
deviation the number which cprrespofids to it, and f^mi^ting^ 
that, at the same temperature, two wires produce a douU^ 
force, thr^ a triple force, &c. we shall form the foUpwing 
"table, in which we have, in one column, the deviations pf the 
magnetic needle, and in the next the corresponding intensities 
of the electro-dynamic force. 
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1 Wire. 


2 Wires. 


SWiree. | 


4 Wiie^ 1 


Temperatures. 


Devia- 
tioos. 


Electr. 
Intens. 


Devia. 

tiODS. 


Electr. 
Intens. 


Devia- 

tiODI. 


Electr. 
iDteiu. 


Devia. 
tions. 


Electr. 
Intens. 


^° 


0^65 


1' 


l°.30 


2 


1°.95 


3 


2^.60 


4 


10 


1.30 


2 


1 .60 


4 


3.90 


6 


5.20 


8 


IS 


1.95 


3 


3.95 


6 


5.85 


9 


7.60 


12 


20 


2.60 


4 


5.30 


8 


7 .80 


12 


10.10 


16 


30 


4.00 


6 


7.65 


12 


10.55 


18 


13.25 


24 


40 


5.40 


8 


10.00 


16 


13.35 


24 


16.50 


32 


50 


6.85 


10 


11,75 


20 


15.40 


30 


19.00 


40 


60 


r.90 


12 


13.50 


24 


17 .50 


36 


21.50 


48 


70 


9.00 


14 


15.00 


28 


19 .25 


42 


23 .25 


56 


80 


10.80 


16 


16 .60 


32 


21 .00 


48 


25.00 


' 64 


90 


10 .90 


18 


17.65 


86 


92.50 


54 


26.00 


72 


100 


11 .90 


20. 


18.80 


40 


24.00 


60 


28.00 


80 


110 


12.55 


22 


20. 


44 


25.30 


66 


29.15 


88 


130 


13.20 


24 


91 .20 


48 


26.50 


72 


30.10 


96 


130 


14.00 


26 


22,10 


52 


27 .30 


78 


31 .17 


104 


140 


14.75 


28 


23 . 


56 


38.30 


84 


32.00 


112 


ISO 


















160 


15 .5Q 


30 


24 


60 


29.40 


90 


33.25 


120 


180 


















200 


16.90 


32 


25 


. 64 


30.00 


96 


35.15 


128 


250 


















300 


17. 


36 . 


26 .50 


72 


31 .21 


108 







The numbers which express the deviations of the magnetis- 
ed needle are the arithmetical means of the results of a great 
number of experiments which it would be useless to detsdl at 
present. With regard to the numbers which express the elec- 
trical intensities we have given only the whole numbers. 

The following tables show the effect produced in a closed 
circuit composed of two wires of copper and iron soldered at their 
ends, and in which each joint is raised to a different temperature. 

Temp. 1st Joint. Temp. Sd Joint. Dev. of Needle. Electro-dynamic Intensity 



50^ cent. 7M5 

100 12.75 

No. I. 150 16 .00 

200 18 .00 

S50 19 

300 



11 
29 
31 
37 
40 





50 


50° 


7°.25 


11 




100 


50 


11 .75 


20 


No. II. 


150 


50 


14.00 


26 




200 


50 


15 .25 


29 




250 


50 


16 


30.50 




300 


50 








50 


100 








100 


100 






No. III. 


150 


100 


6 


9 




200 


100 


9.50 


15 




250 


100 


11 


18 




300 


100 
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In Table No. II. the joint which was at zero in No. I. \9 
brought to BO*f and m Na III. to 100. But in Table II, the 
electro-dynamic force 11, produced by the temperatures 100 
and 50, is equal to the difference of the forces 22 and 11, ob- . 
Uined in Table I. by the temperatures 100^ and 50"" of the 
same joint. Besides the force 20 is equal to the diffarenoe of 
the forces which have been given in Table I.- by the tempera- 
tures 150° and 50°, and so on. The force 9, Table III. is equal 
also to the difference of the forces produced by the tempera- 
Cures 150 and 1 00 of Table I. 

Hence we obtain this general rule, that in a circuit formed 
al two metallic wires soldered end to end, when we raise each 
of the joints to different temperatures, the resulting electro- 
dynamic intensity is equal to the difference of the forces pro* 
duced successively by each of the temperatures in the same 
joint, the other being at zero, and not to the intensity of the 
force produced by the difference of temperature alone. 

But since the electric state of each joint depends on its tem- 
perature, and not on the temperature of the neighbouring 
joints, we may form a table similar to that in p. 309> witbout 
employing four metallic wires. I take, indeed, four copper 
wires and four iron wires, about 5 decimetres long, and 7 of a 
millimetre in diameter, and solder them end to end, in such a 
manner as to have alternately a copper and an iron wire, and 
the whole communicates with the wire of the apparatus already 
mentioned. I then raise successively to the same temperature, . 
one joint, two joints, &c. taking these alternately, in order to 
have currents in the same direction. We shall then obtain an 
electnMlynamic force, simple, double, triple, &c. and it will 
then be easy to construct a table the same as that of p. 309* 

II. On the Laws of the electric effects of Contact, when the 
temperature qf each metal is equally varied. — In the present state 
of the science, it is impossible to determine the absolute quan- 
tity of electricity which disengages itself in the contact of two 
metds, or at least to compare together those which result from 
the contact pf the same metal, with several others. For this 
purpose, it would be necessary that we should be able to join 
the two metals by a' body which is a good conductor of elec- 
tricity, and which should not exercise electromotive actions 
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upon either of them, a thing which at present is impossible ; 
but by the aid of what precedes, by taking for the point of 
departure the electric state of the two metals, both at the siero 
of temperature, we may discover what modifications that state 
experiences, either by increasing or diminishing it at the same 
time in both metals. This is the only means of arriving at a 
knowledge of what takes place in the electric eflPects of con- 
tact, until the combination of the metals begins to operate. 

Circuits are formed with wires of different metals, by mak- 
ing the wire of the apparatus enter into it ; and the whole is 
so disposed, that its two extremities may communicate with 
the same metal, the only means of annulling its action on bo- 
dies submitted to experiment. These wires have the same dia- 
meter, about the third of a millimetre. The temperature is 
then raised, and we operate as above described. The results 
are given in the following table :— - 



Metals in Contact. 


TempeiB- 


Deviations. 


Intensities of the 


Differences between 




tures. 




Electric current. 


the Intensities. 




r 


50 


7.50 


11 


11 






100 


12 25 


22 


9 




Copper.-! 


150 


16.00 


SI 


3 






200 


17.25 


34> 
37 5 






. 


250 


18.10 


3 






100 


11.00 


18 


6 






150 


13.50 


24 


3 


* 


Gold. ^ 


200 


14.50 


27 


3 






250 


15.50 


30 








300 


>» 


ft 


■ if 


tron.^ 




40 


5.80 


8.50 






80 


10.00 


16.00 


7.50 




Silver. ^ 


^ 120 
140 


12.50 


22.00 


6 






200 


15.75 


30 


99 






250 


>» 


ft 


» 






4,0 


6.50 


10 


10 






. 80 


11.50 


20 


10 






120 


15.10 


30 


9 




Platina.^ 


160 


18.50 


39 


10 






200 


21.60 


50 


10 






250 


24.00^ 


60 








300 


25.50 


69 


9 
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MeUOs in Contact. 


Cent 

r 50° 


Devla- 

ti'onis. 


Electri- 
cal In. 
tenuiies. 


Differences be- 

tween ttMi Id. 

tenuties. 


Difierenoescal' 

culated. 


^ 


■ 1 


1.50 


«c 


<€ 






100 


2.00 


3.00 










150 


3.75 


6.00 


3 


3 ' 




Lead. 


i 200 


- 7.00 


10.50 


4.50 


4.25 






2^6 


10.00 


16.00 


5.50 


5.60 






^ 300 


12.75 


33 , 


7.00 


6.75 






r 50 
100 


2 


3. 










4.50 


6.7 


3.7 


3.4 






150 


8 


12. 


5.5 


5.5 




Zinc. 


1 300 


11.50 


1#.00 


7.00 


7.6 






250 


14.75 


28.00 


9.00 


9-7 






[ 300 


19 


40 


12 


11.80 






r 50 


1.20 


2 


3 


3 






100 


3.15 


5 










150 


6.00 


9 


4 


4.40 




Copper. 


. 200 


9.60. 


15 


6 


5.80 






250 


12.50 


22 


7 


7.20 






300 


14.00i 


31 


9 


8.60 






350 


18.75 


40 


7 


10.00 






40 


1.50 


3 






Platina-- 




80 


3.50 


6 


3 






Silver 


120 
160 


6.10 
8.50 


9 
14 


3 
5 


3" 
4.10 




or 
Gold. 


" 200 


11.25 


18 


4 


5.20 




240 


13.75! 


26 


6 


6.30 






280 


16.00 


32 


6 


7.40 






320 


18.50 


40 


8 


8.50 






r 40 


6.50 


10 










80 


11.50 


20 


TO 


10 ' 






120 


15.10 


30 


10 


10 




Iron. . 


- 160 


18.10 


38. , 


8 


10 






200 


20.35 


49 


11 


10 






250 


22.35 


, 54 


5 


5 






300 


24.10 


60 


6 


5 






r 40 


3 


5 


f> 


>9 






80 


«.25 


12 


. 8 


ft 




Palla- 
dium. 


120 


11.80 


20 








. 160 


15.00 


28 


8 


yf 




200 


17.75 


36 


8 


9f 






240 


20.25 


44 


8 . 


>, 






280 


22.55 


52 


8 


" 
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Metals in Contact. 


Temp. 
Cent. 


Devia. 
tions. 


Electrical 
Intensi- 
ties. 


Dtfiensnces. 


calculated. 


^ 


r ^ 


0.35 


0.5 










80 


0.70 


1.00 










120 


1.05 


1.50 








SUt«r. 


160 

200 

240 

^280 


1.45 
1.75 
2.15 
2.45 


2.00 
3 

3.50 
4.00 










r 50 


d.50 


1 


1 








100 


1.25 


2 


2 






Tin. 


200 


S.50 

3.80 


4 • 
6 


2 








250 


5.00 


8 . 


2 




Copper. - 




.300 


9* 


99 










50 


0. 5 


1 










100 


1.25 


' 2 


1 






Lead. 


150 


2.50 


4 


2 








200 


3.80 


6 


2 








250 


^ 5.00 


8 


2 








r ^6 


1.25 


2 


2 


2 






ibo 


2.75 


4 










150 


4;50 


7 


3 


3 




Zinc. 


. 200 


7. 


10.50 


3.50 


4 






250 


9.50 


15.00 


4.50 


5 






soe 


13. 


21.00 


6 


6 






.350 


14.5Q 


. 27.0b 


.^ 


7 



From the preceding tables, it appears that the iron is always 
positive with'platina, cbpper, gold^ slyer, &c. and^ consequent-, 
ly^ the rise ni temperature exalts the eleetric effects produced 
hj its contact with the metals. For if it had been otherwise, 
xIbA strongest positiTe electricity would be furnished by the 
joint whose temperature is the lowest, and then the current 
would change its direction. With the a^pper the following ef- 
fects take place. From 0"^ to 140^ of temperature, the ihten* 
inty of the electrd-dynamk force increases^ and the same quan- 
tity for each equal increment of temperature. Froin 1¥P this 
increase diminishes with considerable rapidity, and at 300° it is 
hardly sensible. This very remarkable effect leads me to sup- 
pose that the current changes itd direction. I plunged, inde^, 
the points of junction in a flame, in order to. give it a high 
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temperature^ and the electric effect immediately became in- 
verse. 

Gold and silver comport themselves nearly in the same man- 
ner in their contact with iron, and there is no other difference 
but in the temperature at which the increments of the electro- 
dynamic force cease to be proportional to the increments of 
temperature. 

The manner in which Ir&n copports itself in its contact with 
the different metals when the temperature is raised, is in ma- 
nifest contradiction with the electro-chemical theory, which ad- 
mits that the electrical effects of contact increase continually 
with the rise of temperature, till the combination operates. 

.Platihumy in its contact with copper, gold, silver, lead, zinc^ 
palladium, does not comport itself in the same manner as iron. 
At first it is always negative, whatever be the temperature^ 
which proves that the electric current increases in intensity with 
the elevation of temperature ; but the manner in which this 
increase takes place, is not such as might have been su{^N>sed. 
Experiment proves, as may be. seen in the table p. 312, that» 
from zero to 360% for equal increments of temperature, the dif- 
ferences between the successive increments of the electro-dyna- 
mic force are sensibly in an arithmetical ratio. 
- PaUaditim follows the same law, for, from zero to 360*^, there 
is a constant ratio between the equal increments of temperature 
and the increments of intensity. 

Copper and Zinc do not oppose the ordinary law. The elec- 
trical intensities increase with the temperature, and the differ- 
ences^between the increments are in arithmetical progression. 
With tin, lead, silver, these increments are sensibly equal, but 
as they are feeble, there may exist between them differences 
which the apparatus cannot recognise. 

Diminutions of temperature produce effects analogous to 
those which I have obtained by an increase of it. I take a 
closed circuit of two wires, one of copper, and another of pla- 
tina, aod I put one of the joints into melting ice, and the other 
into a mixture of snow and diluted sulphuric acid. The fol- 
lowing were the results :— 
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DeviatioDs of 


Bkctro-dynamical 


Intensides 


below Zero. 


the Needle. 


Intensities. 


calculated. 


4 


2.60 


4 


3. 4 


8 


4.70 


r 


6. 8 


12 


7 


10 


10. 2 


16 


8.50 


13 


13.60 


SO 


10 


16 


17.00 


24 


12 


20 


20.40 


26 


13.50 


25 


23.80 


32 


14.75 


28 


27.20 



. Hence it appears that the intensity of the electric current 
.diminishes proportionally to the diminution of tempera- 
ture. 

An important question here presents itself. How comes it, 
if there really exists such intimate relations between the elec- 
trical effects of contact and the chemical forces, that the incre- 
. ments of these effects, in consequence of the rise of tempera- 
ture, are not more rapid than experiment shows them to be, 
and. that the electrical actions are not more intense at the mo- 
ment when the chemical forces increase with so much rapidity? 
It is difficult to reply to this question. Besides, how happens 
it that iron, in its contact with the other metals, gives electrical 
effects which change their sign with a rise of temperature? And 
perhaps iron is not the only metal which enjoys that property. 
By forming circuits with different metals, so as to have, in each 
of them two different metals, and raising the temperature of 
one of the joints of junction, we find the following electri- 
cal series, in which each, metal is negative in relation to those 
"viYixcliJbUow it, and positive in relation to those which precede 
it. 



Bismuth^ 

Platina, 

Mercury, 

Lead, 

Tin, 

Gold, 



Silver, 

Copper, 

Zinc, 

Iron, 

Antimony. 



From these experiments we conclude^ that zinc and c(^per 
in contact, when they make part of a circuit, give rise to an 
electric current, the less intense as the temperature is elevated. 
Other metals enjoy equally the property of producing electri- 
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cal effects less strong in propcNrtion as the temperature in each 
of them is raisecL ^ 

We might perhaps be led to believe ibflt the rise of tempe- 
rature, diminishing the conductitig power of the metallic wires, 
the apparatus do^ not then show all the increase of the elec- 
tro^ynamic intensity which takes place from the rise of tem- 
perature. But this opinion is destroyed by experiment ; for 
if we operate' at moderate temperaturesj which give distinct ef- 
fects, and if we bring to a red heat a part of the circuit remote 
from one of its joints, the diminution of the conducting power 
is not sufficiei^tly sensible to alter the results bbtained before 
the experiment was made. This fact seems to contra^ct the 
observation of Sir H. Davy, who has found that a conducting 
wire allows less and less electricity to pass in proportion ad we 
raise to a red heat the temperature of isi small portion of its cir- 
cuit. But it is easy to reconcile these apparently contradictory 
results, for Sir H. Davy has shown that when we make a small 
quantity of electricity pass through the conducting wire, the 
least change in the conductibility of the place where the elec- 
tric fluid has not the power of extendihg itself, ought to dimi- 
nish sensibly the quantity of electricity which it transmits ; 
whereas, when we come to pass bhly a very iSmall quantity of 
electricity, we may conceive that the fluid, not experiencing any 
. difficulty in extending itself, a diminution in the conductibiUty 
ought to allow to pass nearly the same quantity, which is con- 
firmed by experiment 



Art. XXI.— -On a method of measurwg High Tempera^ 
turee. By M. BacauEREL. ♦ 

We have seen in the preceding pages, that a metallic cir- 
cuit, formed of a palladium wire and a platina wire, possesses 
the property, wh^re one of the joints is raised successively 
from 0^ to 350^ of temperature, of giving equal increments 
of electro-dynamic intensity for equal quantities of tempera- 
ture. 

* This artide forms the third part of the preceding paper. We have 
given it Kpantelj, in order to excite that attention which it ao well merits. 
Ed. 
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Besides, it is easy td prove, that this property belohgis to two 
platina wires of any diatneter, but not formed of the same platinisi. 
We first take a platitib wirie, iliid cUt it in tW5, and w^ then pasd 
dne of its halves through a irire-drawing macliine, to dimiiiish 
its diameter. The two wires are th^n united together by twist- 
ing together their eiids. If we bring one df the joitits to any 
temperature, no electrical effect is manifested ; but if w^ melt a 
fragment of the metal at one of the ends of the wire, thef e is 
immediately a manifestation of the electrical cutrent, and this 
will happen whenever the circuit is formed of two wires which 
do jiot proceed from the same platina. Th^ least diftefende 
ill the platina of the two wires, is sufficient to give rise to an 
electric current, when both are brought to th6 same tempera- 
ture at the points of contact. I may remark, that the wires 
were previously plunged in boiling nitric acid, so that we can- 
not suppose that the preceding effects are owing to any foreign 
substances adhering to their surfaces. 

It Would appear, then, from the^ experiments, that the 
more remote the melting point of metals is, the higher is 
that temperature at which the ratio bet^i^een the increase of 
heat, and that of the electro-dynamic force ceases to be con- 
stant ; but as the platina does not melt but at a very high 
temperature, and as in feeble melting, the law of decrease is 
not rapid, we may suppose, without any fear of committing 
great errors, that, in the circuit of two platinum urtres, which 
do not proceed from the same metal, the constant ratio be- 
tween the increments of heat, and the increments of the elec- 
tro-dynamic intensity still exists at elevated temperatures, but 
remote from their melting point. This propetty will now 
enable us to express the temperatures of red heat in functions 
of the degrees of the centigrade thermometer. 

As an application of the method which I am about to ex- 
plain, t shall proceed to determine the temperature which the 
two platina wires assume, (put together as above describ- 
ed) when we place successively their points of junction in the 
different cones of the flame of a spirit lamp. 

It is known that a flame in general, particularly that of a 
taper, or spirit lamp, is formed of several unequal divisions, 
of which we may easily distinguish ^^r; the 1«^, which is at 
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its base, is of a sombre blue, and becomes less, as it removes 
from the wick ; the Sd, is the obscure place in the middle of 
tibe .flame ; the Sd, is the brilliant envelope which Qovers this 
last, and which, properly speakings is the flame ; and the 4tA, 
which is slightly luminous, and surrounds the flame. 
. We first place one of the junctions of the two wires at the 
superior limit of the blue flame, where the air, still charged 
with all its oxygen, begins to meet the flame. The deviation 
is here 22^.50. When the junction is placed in the white 
part, or in the proper flame, the deviation is 20% while In the 
pbscur^ part round the wick, it is only 17^. Now, when we 
raise the.point of junction to 300% the deviation was 8% whicli 
ocNTesponds to an electro-djrnamic force of 12; hence the in- 
tensities of the current in the three preceding places will faie 
54, 44, 3S, which correspond to temperatures of 1350^, 1080*, 
^80°, upon, the supposition that if the force 12 Is produced by 
a temperature of 300, the force 48 will be produced by a tem- 
perature four times as great The temperature 1860° (2462* 
Fahr.) is therefore the greatest that a platina wire |^ of a 
millimetre in diameter can assume in an alcoholic flame, and 
it corresponds precisely to the points of the blue zone which 
touches the brilliant part of the flame, . where we know the 
{greatest heat resides. With respect to the temperature 780^ 
(1436° Fahr.) it cannot rejlresent that of the same wire 
placed in the dark part of the flame, which surrounds the 
wick, since the wire recSves all the heat of the brilliant enve- 
lope which it traverses; hence it follows that the temperature 
is much higher than it would be without this. 
. In order, to confirm the accuracy of the law which I have . 
used to determine the temperature of each of the parts of a 
flame, or at least of the wires immersed in them, I have ope- 
rated with wires of platina of any diameter not less than the 
third of a millimetre, and not cont^ning the same quantity of 
alloy, and I have always obtained the same results. But if 
this law were not exact, it would inevitably experience changes 
in operating witli wires which contained more or less alloy. 
Be^des,. the results obtained by the above method, compared 
with those given by other methods, may draw attention to a 
question so interesting to the arts and sciences. 
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Aet! ^'Klt.'^Description qfanAppa/ratu>sJbrprodtu>ingl7i' 
tense Light 9 visible at great Distances, invented by Lieu- 
tenant Thomas Dbummond of the Royal Engineers. 

The memoir from which the following article is taken, is en- 
titled On the Means ofFacUitatingthe Observation of Distant 
Stations in Geodetical Operations, It was read before the 
Royal Society of London on the 4th of May 1826^ and will 
appear in their Transactions for the present year. 

It has been long ago observed by those who have been ih 
the habit of using the blowpipe, that' lime and other eatth^ 
give out a very intense and dazzling light when exposed 'to the 
action of that instrument. 

The idea of applying this kind of light to economical and 
useful purposes, seems to have been first published in a notice 
iw a singular luminous property of wood steeped in solutions 
of lime and magnesia, written by Dr Brewster in 18S0, and 
printed in vol. iii. p. 343, of the Edinburgh Philosophical 
Journal. 

** The sight of these experiments (it is there remarked) na- 
turally suggests the idea, which occurred also to Mr Cameron, 
that such a brilliant light, capable of being developed by the 
heat of the flame of a candle,might have some useful a(pplication. 
In order to obtain some information on this pcnnt, I prepar- 
ed thiiee or four pieces of wood, terminated with the white 
masses of absorbed lime, and placed these masses so as to re- 
main near the circumference of the flame of a candle. In this 
situation they yielded the brilliant light already described, and 
lasted, without any apparent diminution,' for more than two 
hours. I next prepared a very thin sUce of chalk, and having 
held it on the flame of a candle, I found that it did not give 
the same brilliant light as the absorbed lime. Upon expos^ 
ing it, (the chalk) however, to the heat of the blowpipe, it 
emitted the same white and dazzling light, which has already 
been described ; (namely, a brilliant dazzUng light, not mtich 
if at all iriferior to that which arises from the deflagratim'qf 
charcoal by the cu^tian of galvanism,'^) 

" As this light seems to.be developed by degrees of heat 
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inversely proportional to the minute state of division in which 
the particles of lime are combined, it is hijghly probable that 
denser kinds of wopd, in which the ppres are very ^n^all, 
might leave after combustion a residue in which the lime ex- 
ists in a much more attenuated state than that which I used, 
and, therefore, the same intensity of light might be evolved 
Ht a temperature still lower than that which exists at the edge 
of a common flame. If this should turn out to be the case, 
the light of the lime aind the magnesia might be developed at 
a temperature lower than that which discharges the phospho- 
rescent light of minerals, and it might have a most extensive 
and useful application, both ui the arts and in domestic eco- 
nomy. Even in the present state of the fact the subject de- 
serves farther investigation."" 

In order to obtain an intense light for facilitating the ob- 
servation of distant stations in geodetic operations, Mr Drum- 
mopd endeavoured to make use pf some of the most brilliant 
pyrotechnici^l preparations, and to try phosphorus burning in 
oxygen ; but he found in these cases the flame large and un^. 
steady, and unfit for a focal light ; and he was therefore led 
to try the brilliant light emanating from several of the ^rths 
when exposed to a high temperature. Having completed tin 
apparatus for this purpose, he produced a light so intense, 
that, when placed in the focus of a reflector, the eye could 
with difficulty support its splendour, even at the distance of 
forty feet. 

*' In order to obtain the requisitfe temperaturcj,'' says Mr 
Drummond, ^' I had re(x>urse to the known efiect of a stream 
of oxygen, directed through the flame of alcohol, as a source 
of heat, free from danger, easily procured and regulated, and 
of great intensity. Fig. 2. of Plate VIII. represents the ap- 
paratus such as it is qow made for the sui*vey.. The spirit 
entering at a, ascends through the tubes t^ while the oxygen 
entering at d is directed by the jets If upon the small ball ot 
lime 6 } the tubes V are connectecl with the cylindrical box h 
by flexible caoutchouc tubes ^,/, and also pass with friction 
through small cylinders at c, whicK admit of being moved 
backwards and forwards upon the arms, and are clamped, 
when in the proper position, by small mill-headed screws at the 

11 
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sides. By these means every requisite adJHStinepf is obtained 
for the jets through which the gas issues. The appfiratusj is 
attached by its base to the stand which carries the reflector, 
(Fig. 1. Plate VIII. ;) and the small bail may then» by 
means of the horizontal ai^d vertical screws r^ be brought with 
great accuracy iqto the focus of the reflector. The cistern c 
containing the alcohol is placed behind the reflector, (Fig. I ;) 
and being connected with the stem a by a flexible caoutchouc 
tube^ may be elevated or depressed on the upright rod r, 
Fig. 2, and the flame of the spirit, accordingly, regulated so 
as to produce the greatest effect. A flexible tube leads from 
d to the vessel containg the oxygen, which may be either a 
common gas-holder, or, perhaps, a silk bag, with a layer of 
caoutchouc, such as they are now made, might be convenient-r 
ly* employed for this purpose. The apparl^tus first made was 
provided with J^ve jets, and could light up a b^l f inch in 
diameter ; that now represented has only th-eef and yn\h it a 
ball I of an inch in diameter may be used sufficiently large to 
admit of the requisite allowance being made for aberration 
in the reflector, from \ts true figure, as well as uncertainty of 
direction, arising from terrestrial refraction. 

<< To ascertain the relative intensities of the difierent in- 
candescent substances that might be employed, they were r&. 
ferred by the method of shadows to an argand lamp, as a 
common st^mdard, the light from the brightest part of the 
flame being transmitted through apertures equal in diameter 
to the small spheres of the different substances submitted to 
e]q)eriment. 

^< The results of several trials made at the pcmrniencemeat, 
gave for 

Lime^ - - - 37 times 

Zirconia^ - . . 31 tunes 

Magnesia, - - - 16 times 

the intensity of an argand burner. The oxide of zinc waa 
also tried ; but, besides wasting away rapidly, it proved infe- 
rior even to magnesia. 

^* The mean of ten experiments, made lately with every pre- 
caution, gives, for the Ught emitted by limey eighty4firee times 
the intensity of the brightest part of the flame of an argand 
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burner, of the best construction, and supplied with the finest 
oil. The lime from chalk, and such as is known at the Lon- 
don wharfs by the name qf Flame4iftie, * appears to be more 
brilHant than any that has been tried. 

** The lime from the chalk, besides being the most brilliant, 
is, in other respects, very convenient for use; it admits of 
being turned in the lathe, and thus any number of the small 
focal balls, with slehder stems attached to them, may be pre- 
pared with the utmost facility. The surface of the ball, by 
the continued action of the heat, appears to be kept nearly in 
a state of fusion. It is gradually worn down, and in cooHng 
presents a semi-crystalline appearance.*^ -f* 

This method of producing an intense light, visible at a great 
distance, was successfully applied, in October 1825, to the pur- 
poses of the trigonometrical survey in Ireland. The lime-light 
was exhibited by Mr Drummond on Slieve Snaght, the high- 
.est hill of Innishowen, about 2100 feet above the sea, and 15 
miles north of Londonderry ; and it was distinctly seen from 
the Divvis hill near Belfast, a distance of 66| miles. Colonel 
Colby proposes to employ this light to eflfect the obseryation 
of Beniomond from Knock-Layd, in the north-east extremity 
of Ireland, a distance of 95 miles, and of the Calton Hill, 
Edinburgh, from Beniomond, and thus to measure the differ- 
ence of longitude between the Edinburgh Observatory and that 
of Dublin, which is nearly in the meridian of Knock-Layd. 

We cannot conclude this abstract without noticing the 
strange oversight of Lieutenant Drummond in ascribing to 
M. Fresnelthe invention of the compound or built up lens, 
which he could scarcely fail to know was invented by Dr 
Brewster, and described by him in the Edinburgh Ena/clo- 
podia ten years before M. Fresnel directed his attention to 
the subject. 

• Well-burned Carrara marbfe, made into a paste iind gradually dried> 
was found by Mr Drummond to be nearly equal to the jLme-lime. 

t Mr Drummond found that the intense light discoloured a mixture of 
chlorine and hydrogen^ and produced an equally remafkable effect on chlo- 
ride of silver. 
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Aet. XXIII. — Jccotmt of the Discovery of a Mine qfPlaH^ 
num in Columbia^ and of Mines of Gold and <f PJatHium 
in the Uraiian Mountains.* By Baron Albxahokb j>k 

JEIUHBOLDT. 

At a meetbg of the Academy of Sciences of Paris, beld oq 
the 18th July last. Baron Humboldt communicated verbally, 
to the academy the following interesting information. 

M. Boussingault, a celebrated French chemist, has just diish 
covered a mine of platinum at Antioquia in the department of. 
Cundinamarca. Hitherto this precious metal, so valuable in- 
the arts, had only been found in the Uraiian Mountains in 
Russia^ in Brazil, and in the provinces of Choco and Barba* 
coas, on the coasts of the South Sea, but always in alluvial 
lands, where it could only be'met with accidentally. As thi», 
circumstance renders the discovery of M. Boiissij^gault much, 
more interesting, M. Humboldt has been anxious to establish 
it He observes, that in all lands where platinum has been 
discovered, there are found at a very great depth the trunks 
of trees well preserved. It cannot, therefore, be supposed, 
that, in this case, transplanted earth has been mistaken for 
real rocks decomposed in situ. With regard to the platinum 
found in the province of Antioquia by M. Boussingault, there 
can be no doubt thkt this metal exists there in real veins in 
the valley de Osos, and it is sufficient to pound the materials 
which these veins contain, in order to obtain frcmi th^rn^ by 
washing, the gold and the platinum which they contain. 

M. Humboldt had not himself visited the country whegre M. 
Boussingault has discovered the platinum and gold ; but egc^ 
perience has proved to him that almost all die auriferous 
soils of America belong to the formation of Dyorite and Sye- 
nite, and it is in this formation that M. Boussingault has dis- 
covered the platinum mixed with gold. The valley de Osos^ 
where the platinum occurs in veins^ being very near the, pro- 
vince of Choco, from which it is separated only by a branch 
of the Cordillera of the Andes, this circumstance accounts for 

* We have taken this interesting Notice from Le Globe, No. 90^ Jaly 
20,1826. " • 
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the presence of the same metal in the alluvial soils of the val- 
ley de Osoa. 

M. Humboldt announced at the same time, that mines of 
jdatinum had recently been found in the Uralian Mountains, 
in the government of Penna. These mines are so rich that 
the price of platinum fell nearly one-third at St Petersburg. 
Hence w^ may reasonably expect that this valuable metal 
will cease to bear that high price at which it has hitherto been 
sold. In 1824, the auriferous and platiniferous soil of the 
Ural produced 286 ^M{fo, which gave 6700 kilogrammes of 
metal, having a value of nineteen millions 500,006 francs. 
The mines of all Europe together do not produce annually 
more than 1300 kilogrammes. Those of Chili yield only 
SOOO, and all Columbia furnishes only 5000. 

The Ural yields at present as much gold as was ever ob- 
taine<^ from Brazil at the time wlien its mines were most pro- 
ductive. The maximum, which took place in 1755, was 6000 
kilogrammes of gold. At present Brazil yields only 1000. 

It would be reasonable to suppose, that this prodigious in- 
crease in the productiveness of the mines of the Ural might 
have a very important influence, not only on the prosperity of 
Russia, but on the real value of gold. But this opinion can- 
not be maintained, if we attend to the drcumstance, that the 
quantity of this metal actually existing on the surface of the 
globe is so considerable, that/a quantity eighteen millions of 
francs in value, is, comparatively, almost insensible ; and, be- 
sides, that the diminution of the produce of almost all the 
mines of the New World would occasion a compensation. 
Relatively to the particular prosperity of Russia, an augmen- 
tation of eighteen millions is, in reality, very little for a state 
of such vast extent, particularly as nearly one^third of this 
must be expended in working the mines. 

Nothing, besides, is more variable than the product of 
mines. Those of Mexico, which in 1700 furnished only ax 
millions of piastres in gold and silver, produ6ed twenty-five 
millions in 1809 ; iand this immense augmentation was un- 
known in Europe, (where it had not produced any sensible re- 
sult,) when M. Humboldt announced it a long time after it 
had taken place. The revenue of Mexico has since that time 
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kept at nearly eighteen millions of piastres, without any e£^t 
being produced on the price of commodities. 

With regard to platinum the case is quite different. As 
the quantity of this metal, which has only been worked for a 
short time,^ is still very inconsiderable, an increase in the pro- 
dace of the . minep which furnish it may bring down greatly 
its price, — a result which will be extremely fortunate for the 
useful arts. 



Art. XXIV. — Notice of the recent Researches of M. Arago^ 
on the Influence of Bodies reckoned not magnetic, on the 
motions of the Magnetic NeedlC'* , . 

^Wx have already, in various articles in this work, had occa- 
sion to lay before our readers an account of M. Arago's mag- 
netical experiments, and of those of Messrs Barlow, Christie, 
Babbage, and Herschel, by which they were preceded and 
followed. 

At the sitting of the Academy of Sciences, held on the 3d 
of July^ 1826, M. Arago made a new communication on the 
subject. M, Nobili and another Italian natural philosopher, 
having denied that substances not metallic have any influence 
on the magnetic oscillations, M. Arago makes the following 

reply. 

I cannot conceive what could have prevented these observers 
from recognising a fact so easy to verify. In order to show 
the Academy how impossible it is that I should have been de- 
ceived, it will be sufficient to state the results at which I have 
arrived relative to bodies which may be supposed not to con- 
tain a single metallic particle : for example, distilled water and 

ice. 

With respect to water j the variation between the position 
of the needle at a very small distance, and at a distance so 
great that the distance of the body may be regarded as no- 
thing, is in the last case double of what it is in the first. The 
error of the Italian observers arises perhaps^ from this, that 

• This article is partly composed of the abstract of the proceedings of the 
Academy of Sciences, published in Nos. 84, 85, and 87 of that excellent 
periodical work Le Globe, 
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they hiite macle the eyipmmeatB on ttoiMiietaUic bodies at too 
great distances. 

The cause of the phenomeita produced by metalUc and other 
bodies in totatim) has been generally attributed to the fonoaar 
tion of a certain nuuiber of poles otuated upon the non-mag*- 
netic body, and which^ subsisting during a certimi time, are 
supposed to be si^cieBt ^ther to fetter the motion of the 
needle, when the disc remains immoveable, or to cause, it , to 
turn in the case when the disc itself is put in motion. This 
eicplanation, apparently so simple, is boweyer liable to the ob- 
je^^tkm that the formation of diese poles, even if their eadstenceis 
admitted, would be insuffiaent to account for the motion of 
the needle. If the observen ii;ho give this explanation had 
endeavoured to compute the force which might be supposed, to 
reside in these poles, they would have found that the limit of 
the motion which they could have communicated to the needle 
would perbiqps not have exceeded a minute, whilst, in order .to 
explain the rotation, it should have exceeded 90 degrees. 

Not content with this refutation of the common hypothesis, 
M. Arago has endeavoured to point out its insufficiency hj di- 
rect ezperimenta. 

Having suspended above the disc which he uses in his ex- 
periments, a vertical magnetic needle, which can move only by 
turning round its axis in a plane also vertical, and passing 
through the radii of the (disc ) and having put the disc in itio- 
tion, he observed the needles carried towards the centre of the 
disc, whenever it was placed at a lew distance than about two- 
thirds of the radius of thedisc from its centre. At this distance, 
the needle remained immoveailet while at a greater distance it 
was carried in a contrary direction^ or from the centre of the 
disc, When the distance was equal to the radius, and even 
greater, the needle was still pushed in the same direction. 
^ M. Arago next placed a needle in a horizontal stuatioDy 
so that it could move only round its middle in. a horizontal 
plane, and so that one of its extremities was found above and 
. very near the disc. When the disc was made to tium, this ex- 
tremity of the needle was raised, as if it had been Kpelled 
by it 

As the force which is developed in a great number of cases 
is repulsive between the diflferent parts of the disc and the 
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pole of the nasdle vhieh n bmt it, M. Ango conceiveft tiiat 
it ia impoflnble to Attribute it to wy magnetifln iof die di«c, 
muse it is knoim that, in vhalerer way a tieedle:acfet upon ano- 
tbfir body, in order to GommumeatB to it ita aMgnetic proper- 
ties, it can only give it a magvetinn Iram wlnck thero will 
arise an attroctiye force. ^ . 

At a meeting of the Aeademy of fictencet, held on the 10th 
July, M. Arago eontittued the acaouat of hia magnetic expe- 
riments. He announced that he bad made enperimefits from 
' which it resulted that, for eerCain portions of a vertical needle, 
aad for velocities of rotation siifiicientiy rafid, the repulsive 
force which is exerted in the direction of the radius is as great 
as the force parpendicalar to tha radius, the effects of which 
are observed upon a horizontal needle. 

M> Poisson having stated, ki his mem<Hr <m ihe th$ory of 
magnetism in moHonj (of wfaic^ we shall give some account in 
ihsityadt artide,) that Couiomb had recognised the atiagnetic vir- 
tue in al] bodies, independently of the iron which they coatain, 
M« Aragb remarked that the idea of Coulomb was quite diflbr- 
ent fkim his, Couloadb having been of opinion that a quantity 
of iron too small for chemical uialyns even to appredate, was 
yet sufficient to prciduce in bodies which contained it appre- 
ciable magnetic effects. MM. Thenard and Laplace confirm* 
ed this remark, and M. Poisson said that he would suppress the 
assertion, which he had made without attaching to it any im- 
portance. 

In justice to M. Arago, we have given the above statemsnt 
as we find it : but injustice to M* Coulomb, it is necessary 
to remark, that he is the undoubted author of the discovery 
that dU bodies^ whether organio qr inorganiCf ar^ 9ensibk to 
the influence of moffnetism, M. Biot f has remarked, tha^ there 
are two ways of explaining tbisi either all nibHameainwriure 
are susceptible of magnetism, or they gji contain portions qf 
ironp or other magnetie metals, which communicate to them this 
property. This last explaaation, though adopted by Cou- 

^ M. 'Ampete stated to the Academy his opinion that the action of the 
iise en ths noedle is always repiMve, and he ascribes the apparent attrac- 
tififi wh{(jli M wai¥i(Nted^ whea the needle is pkuaed at two^thirds of 
the radius^ to the action of the excentric part of the disc, 
t Traits de Physique, Tom. Hi. p. IIT. 
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iomb, by no means affects his claim to the discovery of ^e 
general fact that all bodies^ whether organic or inorganic, are 
susceptible of becoming magnetic. Coulomb's explanation 
may be right, or it may be wrong, and it is one of those opi- 
nions which are UQt likely to be overturned by eip^imetit ;. 
but were it proved to be erroneous, his discovery remwis as 
much his own as if he had never attempted to explain it M. 
Biot has distinctly stated, in the page already quoted, that the 
phenomena may not really be magnetic ; that other circuDi- 
stances may devekipe forces similar, or analogous to those of 
electricity. by contact ; and that the magnetic action experien- 
ced by needles of all substances made use of by Coulomb, 
maybe owing to some small force which is yet unknown 
to us. 

' Professor Hansteen of Christiaiiia,' whose important magne- 
tic researches we have frequently communicated to our read- 
ers, has drawn from numerous experiments and observations 
the important conclusion, that every vertical obfect, of wmat- 
EVER MATERIAL IT IS coMPOSBo, hos tt magnetic- south pole 
above^ cmd a north pole bdow. This curious fact we bad kxv 
casipn to publish, for the first time, in the Edinburgh Phikh- 
sopAicai Jowmal for Jamiary— April 18S1. 



Art. 'KX.y.'^ Abstract of a Memoir on the Theory of Mag- 
fietism in Motion** By M. Poisson. 

At the sitting of the Academy of Sciences of Paris held on 
the 10th July last, M. Poisson communicated his Memoir 
on the Theory of Magnetism in Motion, 

This celebrated mathematician, who had long ago given a 
formula representing all the phenomena in magnetism as then 
known, has undertaken the same task for the new facts ob- 
served by M. Arago and others. 

Besides the effects produced in the interior of bodies by the 
austral and boreal magnetic fluids, when they are in a state of 
rest, there are others which are the result of the same fluids 
in motion. The Jlrst take place when the external forces, 
which separate the fluids from one another in the small spaces . 

* Abstracted from Le Globe, No. 87. 
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where they are enclosed, are constant in magnitude and dicec- 
tion. In this ca3e, the two magnetic fluids spread oyer the 
surfues which envelope these .small spactfs, and are distribut- 
ed over these surfaces in a manner determined by the magni- 
tude. and direction of the external forces. 

The second effects take place wlien the external, forces, vary* 
ing eoBiinually either in magnitude or directicHi, there are con- 
tinually new portions of the neutral magnetic fluid decompos- 
ed, so that the austral and the boreal fluid resulting from that 
decomposition act in the time even that they take to pass from 
the interior of the stnall spaces, where th^ir decomposition 
takes place, over the surfaces which envelope these spaces. 
' Admitting, as M. Poisson has done, that a species of fric- 
tion hinders this transport from being instantaneous, the ac- 
tion which is thus produced upon an external point of the bo- 
dy rendered magnetic, may, according to the nature of that bo- 
dy, predominate greatly over that which the same fluids exert 
in the first case upon the same external point. 

With regard to the friction above mentioned, which, with- 
out opposing itself to the transport of the molecules of the 
fluid, only diminishes the velocity with which the transport is 
effected, we must carefully distinguish it from the coercive force, 
the effect of which is absolutely to prevent the displacement of 
the magnetic fluids, till it is overcome by an external force more 
considerable. There is no coercive force in most bodies sus- 
ceptible of being magnetised ; and it is chiefly in steel that this 
force shows itself, both by the property which this body has 
of being magnetised, and by that which it possesses of pre- 
serving its magnetic properties when once acquired. 

M. Poisson admits, on the contrary, in all bodies, the ex- 
istence of the force which he compares to friction, and those 
even in which we cannot discover any coercive force are not 
exempt from it. He remarks, that the action produced by 
the magnetic fluids in motion is nothing in the two extreme 
cases, viz. the case where we would suppose that the magnetic 
fluids would be transported instantaneously into the position 
where they should remain in equilibrium, and the case in which 
we would admit a coercive force sufficient to oppose itself to 
any displacement of these fluids. 
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fa setting out from this theory^ M. PoisBGn unnooiiceB thaat 
hi» memcir oontatns general fotmulas which ^e at once* tbe 
action produced in a state of rest and in a state «f 
The first embrace the jnagnetic phenomena long known ; 
the author thinks that .the second are suffiaent to esfdaitt tbA 
phenomena discovered by M. Arago. 

It follows from M. Poisson^s calculations, that tha?e is. fi» 
dependence between die two sorts of actions, and diat ^xpeti^ 
aiait alone is capable of determining the respective oo-effinieDto 
of the values of these actions. 



Art. XSyi.—On the FaU qflewea. By Professor Yait<wsr 
of Geneva. * 

AuoNG the phenomena of Nature obvious to every eye, and 
interesting in many respects, is the FaU of the Leaf-^^that 
period of the season when the foliage of summer, having per- 
formed its office, shrivels and falls off, to make way for the 
buds and leaves of a fiiture summer. This f^enomenon has 
afforded to the Moralist and the Poet many of their most beau- 
tiful allusions, and has served for an illustration of that alternate 
decay and renovation which seem to pervade all the classes 
of organized matter. To the medical philosopher theJaUof 
the leaf is no less interesting, as having some how or other a 
connection with certain states of health and disease ; and com-* 
mon observation has long regarded this epoch as peculiarly 
marked in our variable climate by a more than usual morta- 
lity — ^when the fairest hopes of many families " drop off like 
leaves in autumn.^ The structure and functions of leaves— 
their use to the plants of which they form a part— and their 
use in the general economy of nature — ^have long occupied 
the attention of the vegetable physiologist ; but the causes of 
defoliation, and the means by which that defoliation is accoiQ- 
plidied have been less successfully investigated. In a paper 
by Dr Fleming in the seventh Number of this Journal, th»t 
able naturalist has made some judicious remarks upon the de- 
foliation of trees/ and upon the clas^fication of systemi^tic 

* Jf^m. deiaSoc.de Physiqw et d'ffi$i. Nal* de Qenmp^l i* p* l^ 
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writen upoa (his branch o£ Nfltiml History. But by far 
the best and mott ^ilosophical acoonnt of th» periodical de- 
txH^Aa^ that has fallen under our notice, is contatned in a 
oaemoir upon this subject by Frofessbr Yaucher of Geneva. 
As the memoir of diis exeellent observer does not seem to be 
generally known, we make no apology for presenting an ab- 
«tmet of its contents. 

There are few phenomena more remarkable dian the fall of 
leames. Trees, whidi during summer preserve their foliage in 
apite of the changes of the atmosphere and the effects of winds, 
despoil themselves naturally on the appioach of autumn, what- 
ever be the temperature of the season, and the cirenmstiMices 
in which they are placed. The mily exceptions to this law of 
nature, says Professor Yaucher, are what are called evergreens, 
of which the defohalaon does tiot take effect till the lapse of 
years, and trees of which the leaves lose their vitality at the 
same time with the others, though they do not separate from 
the stem till the era of li^ring. 

Many theories have been formed by ingenious men to ac-^ 
count for the periodical fall of leaves. Some have believed 
that leaves fall from trees in autumn, because the bud which 
they shelter, increasing in sixe, separates the leaf-stalk inseno. 
bly from the stem. Others have imagined, that this fall is 
caused by a disease in the leaf itself, occasioned by the super.. 
abundance of the juices it receives in autumn, and the diminu- 
tion of insensible transpiration ; while others have attributed 
this phoiomenon to the difference of growth between the cir-^ 
4»imference of the twig and the leaf-stalk, the efect of which 
b to break the fibres wbidi attach it to the stem. None <^ 
these e^lanations, however, se^n sufficient, in M. Yauober\( 
opinion, to account for the fact. As to the first, it is evident 
from simple inspection that it cannot be admitted. This pres- 
sure of the bud, which, like a wedge, ought to detach the leaf- 
stalk from the stem, almost never operates in dus waj; and, 
besides, if it did, its actbn i»ight to be as general as the £bI1 
of the leaves. But leaves which have no buds at th^r axil, 
or which have them very small, fall as quickly as the others ; 
and in compound leaves, the leaflets, which have no buds, are 
separated from die pri nc ipa l leaf^stalk before it is detached 
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'from the stem. There exists, however, one teae where ' the' 
pressure of the budy if not die prmmpd cause, is at Itest tbe 
secondary one of the fidl of the leaf ; and this is wbeA the leaf- 
stalk, instead of being placed under the bud, acdiMrdiiig to t^e 
common law, envel(^)es it like a bomiet ; btit this amixigemeiit 
is not common. The only trees in whidi ithasbeen observ^ed 
are the Plane, the arborescent Sumach, the ASan^ gtandht- 
hsa^ and Acacia. ^ 

Disease or plethora of the leares cannot occasion the rifp- 
ture of the leaf-stalk; for k happens sometimias, and particu- 
larly after white frosts, that they fall whole and green. Be- 
sides, in dry autumns, when the juicies a^e Jess abundant; the 
leaves fall as quickly, and even sooner than in moist seasons! 
In diort, this hjrpothesis does not explain why, in the case of ^ 
disease, the leaf separates by the base of the leaf-stalk rather 
than at the leaf; how it always takes place in the same man- 
ner and at the same point ; and how, above all, the fracture 
appears smooth and well-defined, in place of presenting an u:- 
regular and lacerated surface. 

The third supposition, which attributes the fall of leaves to 
the increase of the diameter of the twig, although more con- 
formable to the coursed of nature than the preceding, does 
not explain all the appearances which accompany the rupture. 
For example, it is easily conceivable that the incr^sing thick- 
ness of the twig must favour the separation of the leaf-stdk \ 
but it is not known how this separation, in place of presenting 
all the irregularities of ordinary fracture, is found so well 
marked, and so similar to itself in all plants. Farther, al- 
though this explanation may suffice for simple leaves, that is 
to say, for those of which the leaf-stalk is not divided, it can*, 
not apply to compound leaves, for the leaflets of these sepiarate 
from the cpmmon leaf-stalk, without its recriving any iftore 
growth than the smaller petioles which it supports. 

If the point of adherence of a leaf-stalk, says Professor 
Vaucher, be examined at the moment of separation, it .will be 
remarked, that it forms a clean and perfectly defined section. 
This species of cicatrix, of which the impression is also seen 
upon the twig, is differently figured, according to the confor- 
mation of the leaves. In some it presents the appearance of 
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a boree^sboe^— in others a heart, the* segment of a cirele^ &c. 
,but always similar in treeis of the same species. But- if the 
leaf-stalk- be attempted to be broken elsewhere tfaan^ at its or^ 
dinarjr point of .separation^ the filnres are lacerated and torn, 
and proof is thus afforded that. means for this separation have 
been previously prepared, by Nature at one exclusive point, 
without reference to exterior^ causes. 

The fibres of a leaf-stalk, in place of bedng a simple pro- 
longationof those of the twig, are therefore, in M. Vaucher's 
opinion, separated from it at the point where this cicatrix is 
seen. There appears, indeed, no real continuity, between 
them ; and thd temporary union which connects the leaf-stalk 
with the twig, is merely kept up by a kind of adhesive sub- 
stanccr which^ when . the> purposes of the leaf to the pamit 
plant are served, is dried up or dissolved. This adhesive sub- 
stance is probably formed by. some portion of the parench3ana 
interposed bet\i^een the two systems of fibres. While this pa- 
renchyma is under the influence of the vegetable acticmy the 
adhesion is maintained ; when this. action ceases, the: union is 
dissolved, and the leaf falls. . 

The point of separation is also to be perceived- exteriorly in 
the form 'of a circular ring, at the point which separates the 
leaf-stalk from the stem. This ring is easily perceptible in 
most trees. It is particularly marked in the leaf-stalks of 
compound leaves, the fall of which present more varieties in 
their appearance th^n simple leaves. In the Aralia spmosa^ 
for instance, it divides the principal leaf-stalk and its depen- 
dent petioles into many parts. . In the great Chesnut, the ring is 
seep at the base of the leaves. In the Walnut, this appearance 
explains how the odd leaflet. remains, adhering while the others 
detach themselves ; and in the green leaves of the Clematis 
may be remarked all the, appearances which precede their £ei11. 
At the same time^ it may be obs^*ved, that the solution of 
continuity whiqh takes place in compound leaves is not of the 
same/nature as that which occurs in ample leaves. 

This natural, separation, however, is not a phenomenon pe- 
culiar to. the leaves of arborescent stems. • It is equally seen 
in the peduncles, which support the male flowers of a great 
number of plants, such as the walnut, the willow, &c., and, it 



Digitized by 



Google 



884 Prof' Ymcher on tfu PaR cf Leavei. 

is still more dbtinctly marked in tbe pericarps/ The differein 
ways in which them pericarps open at the moment ot maturity, 
and the constancy of the inbde of opening in the same speU 
cies, cannot be explained witbout haying recourse to the 
suppontiaQ of a pecuSar organizBUMi^Hto a primitive aoliler^ 
rimOi|r to that which retains the lea£-stalks in their places. 
In short, says Professor Vaucher, the same traces of stric 
ture or tightening may be perceived on the exterior covering 
of a great nund)^ of pericarps ; and even seeds do not sepaU 
rate from the feeble peduncles which support th^ai but by 
aoalogous means. 

But it may be asked^ continues M« Vaucher^ how the fall 
of leaves is determined ?-p^Why, if there be an original sepa- 
radioii of die leaf-stalk and stem, do not the leayes fall as soon 
as diey BippeBT ?-<-«<and why, on the contrary, do these leaves, 
aa intiauttdy united to the atem, fall at the approach of win*- 
t&r P^'v^'The reason is, 1. That there exi^s between the leaf- 
stalk and the stem a substance which unites them, and which 
botanists call parenc^fma. While this sdbstance.isimpreg^ 
nated with vegetable juices,' it fulfils its vital functions, adU 
hesion is maintained, and any attempt to remove the leaf . 
produces laceration ; but in aiitMmn, the interposed parenchy- 
ma having dried up, ceases to preserve the continuity with 
the stem, and the leaves necessarily fall. 9L Because the 
fibres which envelope the vessels in the stem or branch are not 
of the same nature as those which penetmte the leaf-^talk. At 
their first developement the difierenice is hot manifest, but in 
autumn the finst are hardened, while the others remain faerbap. 
eeoufr*«-tbe first continue to live, while the others die, and ' 
there is in oonsequeuice a natural separation. Besides, the 
tw^.and the branches increase in diameter, while theleaf^^taOc 
ooQtcaets in drying till the separation is complete. It must 
be necoM e oted, however, that this difference of increase in the 
•tern and leaf-^stalk is not the chief cause of the fall of leaves ; 
it is but one of the aceessory circumstances. The true and 
only cause is the solution of continuity, and this depends 
jprimarily on the difference of organization. Without this 
dil^euce leaves would never separate from their stems in a 
manner ao general and uniform. They would on the con* ^ 
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tary be broken on all udeflii and inregularlyi as tbe.peduncU^ 
ftf a great many species of ff uit ; and a tree deprived of \X^ 
leaves would present branebes loaded with useless vestiges of 
their former footstalks*-^ species of disorder which is never 
seen in Nature. 

In examining more closely the phenomena of the fall of 
leaves^ it is observed that their separation i^ favoured by the 
torsion of the peduncle. This torsion is seen in leaves which 
are ready to drop off, and in those which have fallen. M. 
Vaucher observe^ it in the apple, the peach, the cherry, the 
willow, and many other trees, but did not notice whedier it 
followed the same direction in all. The riijg or drcle which 
indicates the approaching fall is most easily perceiv^ on the 
approach of autumn. It is. double in the orange, the leav^ 
of which sometimes break off by the fii:st mark, sometimes by 
the second. In the barberry it is placed above the point of 
contact between the leaf and the stem, so that, after the fall of 
the leaf, the rudiments of the leaf-stalk may protect the yoiAig 
bud. 

In compound leaves, while the parenchyma retains its func- 
tions, the adherence between the two systems of fibres or ves- 
sels b maintained ; but when the leaf has finished its growth,>t 
, twists and dries by little and little, the fibres and the vessels are 
disunited, and the least exterior agitation breaks the adhesion. 
In this case, however, the separation is not so determinate ajs 
in ample leaves. Sometimes the entire leaf separates itself 
from^the stem, and the leaflets remain adherent; sometimes 
portions of the common leaf-stalk break off— noften leaflets ; 
and never, as may be eanly conceived, does this tupture (de- 
termined by the drying up of the par^chyma alone) appear 
so dean and well-defined as in simple leaves. Traces, more 
or less distinct, of the disorganized parenchyma are often to 
be observed adhering at the place of separation. 

It is not difficult to reconcile what is here said with the 
phenomena which the fall of leaves presents. Since the rup- 
ture of the ieaf^stalk depends upon a primitive organization, 
and the pieriod of its fall is determined by the increase of the 
stem, and the branches of the year begin to harden at their 
base, it is easy to understand why the inferior leaves are detadi- 
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ed before those of tfae summit, as happens indeed' in' mosJt 
trees. It is also easily understood' why leaves fall in warm 
as well as in cold countries — ^in stofves as 'well as in the open 
air; the heat, which favours the increase of the stem^ ad- 
vances the moment of separation, and the move southerly vre 
advance, the more defoliation ought to be accelerated. Tfae 
cold and snows which, in altering the organization of a petiole, 
destroys its adhesion, hasten also the fall of leaves, and on this 
account they sometimes fall when green. Trees of which the 
shoots are more tardy or more vigorous, ought, on the €ori<- 
trary, to preserve their leaves till the twigs acquire a woody 
consistence ; and this ts found to be the case with oaks and 
elms which have been lopped. Branches likewise which have 
been cut before au^tumn, ought not to part with their leaves* 
aft6r drying, because these have been prematurely stopped in 
their vegetation, before the natural period of their fsih 

The chief objection to this theory is, that there are trees 
which preserve their leaves during autumn and even in 'win- 
ter. This, according to M. Vaucher, so far from forming an 
exception to the general law, rather tends to confirm it. If 
the leaves of these trees be examined, they will be found dis^ 
similar in structure to the other leaves. Harder, more coria- 
ceous or Hgneous, their tissue approaches nearer to that of the 
stem upon which they are produced. But when the stem has 
acquited sufficient size, its adherence with the leaf-stalk is 
broken, and the leaves follow die common law. The ejpoeh 
of the fall of leaves of this description, varies with the liature 
of the tree — ^in spring— summer— or even after some years: 
But even admitting these considerations, and others of a simi- 
lar .nature, it is finally found, says Professor Vaucher, that the 
defoliation of these trees depends upon the cause which he has 
assigned, viz. a solution of organic continuity between the 
vessels and fibres of the stems, and the vessels and fibres of ^ the 
leaf-stalk. 

M. Vaucher concludes his memoir with some reflections, and 
with the observation, that the circular ring or stricture found 
at the base of the petiole, and common to all trees, is not per- 
ceived in annual plants, nor in those which, though peren- 
nial, decay down to the root. VP'hen leaves are torn from 
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these^ the plant is wounded, the fibres lacerated, and the pkce 
pf jqaction possesses' not the clean and^ well-<iefined cicatrix of 
th^, leaves. which are destined to fall at stated periods. His 
reflections are— 

1. That the leaves in our climate are nearly all petiolat- 
ed, . Bever sesule, decurrent, or ainplexicaul, and that he 
knows but of one . instance where the stricture is placed in 
the substance of the leaf, and not at the base of the petiole— 
the orange. 

8. That leaves are always attached to new stems — never 
to branches of . the preceding year; and that the necessary 
union cannot exist between the woody stem and the new 
leaf- 

5. That the cicatrix which the leaf leaves in falling, and 
' which is well marked in many trees, gradually disappears. 

The epidermis of the cicatrix, is detached, and carries away in 
falling the last trace of the rupture. 

4. That it is interesting to know whether the peduncles 
which sustain the fruit, and those which bear flowers 'an4 
stamens, as in the trees which have catkins, are attached to 
their places by this predisposed adhesion. These last fall 
when fecundation is over, while the others adhere till the 
fruit is mature. Their peduncle acquires a woody consist- 
ence,, and dies a long time before falling. At the period of 
its fall, occasioned by agitation of, the air, it breaks irregu- 
larly at various parts of. its length, and presents, in general, 
no trace of a ring or stricture. . This anomaly affords another 
proof of that wisdom by which all the processes of Nature are 
regulatadl. The jnale catkins are useless when they have per- 
formed their office, and of course they fall, but the peduncle 
of the fruit remains tUl the fruit reaches maturity. 

5..TIi$U; there exist many genera of plants, species of which 
have woody $tal)cs, persistent during winter, while others are 
annual, or at least only preserved by their roots. Not the 
least discontinuity is perceived in the petiole of the leaf of the 
last of those, while in .the first, the ring which marks the place 
of rupture is generally extremely well defined. 

6. The simplicity of the assigned cause is proof of its 
reality. 
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7. The temporary adfaerion or solder should be found in all 
forest trees <^ cold and temperate climatesy dT which tbe kares 
are parenchymatous, and of a loose tissue, and which beloi^ 
to the class of Dicotyledons. M. Vaucher is not aware of what ' 
happens in regard to trees of the torrid-zone, and is inclined 
to suspect that Monocotyledonous and arbcnrescent Yegetahtes 
enjoy not this property, or at least it may be modified in re- 
gard to them. 

Such is Professor Vaucher's theory of 'the Pall of Leaves. 
Whether he be right or not in assigning the solution of con- 
tinuity between the leaf-stalk and the stem as the sole cause 
of the fall,' we stop not to inquire. To us it appears to be 
only the last of a train of circumstances intended to produce 
this effect The pressure of the bud — the increase of the 
stem-— and the diminution of transpiration and absorption, 
ca.used by change of temperature, may all be said to qontn- 
bute to the fall of the leaf: But M. Vaucher has the merit 
of first directing the attention of Vegetable Phynologists to 
an organic structure at the base of the petiole, Which his 
escaped the observation of Malpighi and Grew, as well as of 
later writers ; and has shown that the connection of the vessels 
of the stem and the leaf, though necessarily intimate, is mera- 
ly temporary. A amilar arrangement, there is little ddtAft, 
prevails' in the other parts of plants which succesdvely dro^ 
off-^in the corolla and stamens, for instance-r^md in the m^ans 
by which the capsules or pericarps of many plants burst opm 
for the discharge of the seed ; and although this last eircma- 
stance has been marked by botamsts as a specific distinction, it 
has hitherto fdiled to lead to the investigation of the means by 
which this rupture is accomplished. This investigatioii offiars 
a new field for botanical research, and will no doiibl^&mish 
nsatter for future and intaresting observation. ^ a 
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Amt. XXVIL— HISTORY OF MBGHAKICAL IlfVENTrONS. 
AND PROCESSBS IN THE USEFUL ARTS. 

1. Aceimni of a Cheap and Ejffhctual MHkod of Blasting Gr'miie Rock. 
By WilliaH Dtcs^ M. D. F. R. S. Ed. Ck>mmunicated by the Author. 

The city of Aberdeen is particularly favourable, in point of situation, for 
the exportation of granite; and, as it is well known that this mineral 
abounds in an especial manner in and about it, it is no wonder if the in- 
habitants avail themselves of every opportunity of supplying their neigh- 
bours wherever a market can be found. The quality of this granite bag 
been universally allowed to be superior to any that has yet been discover- 
ed, not only in point of beauty of colour, but in durability and tenacity 
of parts, so as to resist the greatest weight that can almost be put upon it, 
whereas all other granites are^ crushed by their own superincumbent weight 
vhere they exceed 200 feet in altitude. This tenacity of its composition 
renders it valuable for m£|ny purposes, and its superiority for street pave- 
ment does not require to be pointed out ; independent of its great use in 
the construction of arches in bridge work, and in the simple article of a 
lire-proof press or repository for books or papers, which I believe was 
never yet known to be injured by fire In a house. 

But whatever may be the qualities of this substance, that is not the pur- 
jport of my present communication. What I have in view is, to detail a 
method whereby it can be more effectually detached from its solid bed. - 

I have for many years suspected that the plan usually adopted waa 
wrong, that of igniting, from three to ten feet of gunpowder, at the top 
•f a tube whose diameter did not exceed one to two inches at most. I 
conceive that this mode of igniting the powder, gives the greatest pow«c 
to. the weakest part, for the clay, or material with which the whole is to 
be compressed, is by no means equal to the resistance of the solid block, 
consequently, it will give way first, and the advantage of the explosive 
power of the gunpowder will be imparted to the upper ade of the block 
and very little to the lower, so that a few splinters will be thrown oS, 
without one particle being detached below the centre of the gunpowder* 

It is this circumstance that emboldens me to speak, having observed it 
OB several occasions ; and although I cannot prove from actual experience 
what I have to recommend, yet the thing seems plausible ; at all events it 
will answer the purpose of igniting the powder at the bottom of the charge, 
and that with more certainty and safety than is done by any of the me- 
thods that are at present followed. 

It is to be done in this manner. According to the depth of the bore, a. 
copper tube is to be made, so as to reach to the bottom, of the diameter 
of a quarter to half an inch. This tube is then to be provided with an iron 
rod, or, if the bore is of great depth, it would require to be made of steel 
in case of bending, but in either way it must be made of such size as. will 
move easily up and down in the tube ; and the lower part of this rod (per- 
haps to the extent of one to two inches) should be made of copper, with a 
VOL. V. NO. II. OCTOBER 1826. Z 
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tmtU Im^ driDed up through the centre of it, suffident to admit the stem 
of • glM btll, #• wiUbo biUtr widpntopd by. the oadine^ Fl^ts VI. JF%;,1. 
This glast biiU, which if extctly the wine with eQfnmQn.cnckefs tliAt 
are stuck into the candles and explode by the water being converted into 
>t«Btti by the heat of the flame, but instead of water, it is filled with sol* 
phttrie aeid^ which, on being crushed, the acid immediately ccMnes in con- 
tact with a detonating, powder, which fires the lower part of the oolujoan 
itf gunpowder, and the full efibct is given to iU expansive power at the port 
where it is wanted to exert its force. 

This detonating powder is composed of equal parts of gunpowder and 
oxymuriate of, potass, carefully mixed together with a small quantity of 
water. To those who are not acquainted with such a mixture, it may he 
proper to mention, that, if the two articles, are mixed together in the dry 
aute, and rubbed down into a powder in any way, the whole will explode, 
wnlea water be added so as to make it into a kind of paste, after which it 
is to be spread out on some paper or cloth, and left to dry, after which it 
easily crumbles down between the fingers into a fine powder, which ahould 
be kept in a bottle, as it is easier set fire to than gunpowder. 

When this powder or priming is to be used, the tube with its ramrod 
h to be placed into the bore down to the bottom, that is, as far as the gUQ- 
powder goes ; then the powder is put in as usual, and the whole process 
completed in the ordinary way, by hammering down clay, or broken tiles, 
or bricks, with this great difibrence that the pricker (as the workman term 
It) aequires no movement, for it is by it that almost all the accidents hap- 
pen in our quarries. Xowt in this cas^, the tube remains firm in its place, 
end does not require to be moved at all, but the ramrod can be moved or 
withdrawn at pleasure. When this is done, a small quantity (a tea-spoon- 
Ail) of the detonating powder is to be poured into the ^tube, after which 
one of the glass globes is to be fixed into the end of the ramrod, and is 
gradually lowered down into.the tube till it come in contact with the povr- 
iler, after which all is now ready for the explosion ; and this is efilected by 
• simple blow, such as is produced by the hammer of a gun lock, whereby 
die glass ball is broken. The sulphuric acid instantly lays hold of the po« 
tass, and the chlorine is set at liberty to act on the charcoal and sulphur Of 
which the gunpowder is composed, whereby inflammatioi^ is instantly 
produced, and the charge set on fire from the bottom. 

This part of the plan, as is before hinted, I have never actually put \ji 
practice ; it has only been done with a model, but there is no doubt what- 
ever of its answering the purpose for which it is intended* The second 
part of the plan is to take advantage of the explosive or repulsive pqwer 
«f the charge, by calling to our aid one of the mechanic powers, so as to 
divide the rock at the bottom of the bore. Now, this is to be done in a 
very eflectual manner by means of the wedge. In order, however, to ef- 
Ibet this, the bore must be somewhat diffbrent fVom the common, iiter 
having been carried to the depth which the workman judges proper for 
llis present purpose, another bore must be carried down 19 kchea or two 
ftet, of hstt than half the diameter of the ordinal bore, and this will be 
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better nndentood by «n inipectioii ef Fig. 8. ^PHien thh pert of the pro* 
eeit it eompleted, tke next operation is to appfy tbe' wedge; which is ac 
emnpiiefaed by a cone of steel, «t first deed hardened, but afterwards braaght 
back to spring temper. This cone, Fig. 9. it is unnecessary to say, must be 
in proportion to the sine of the bore at its base in diameter, and its apex 
l»f a size so as to enter at least one inch into ^e lower chamber or 
bdre. When the charge is to be made, the cone is to be lowered down, 
till it meet wiih the resistance at ^ bottom of the bore, as represented in 
Fig. 4. Then the gunpowder is to be put in, and the whole completed 
in the usual way, or according to the plan that I have stated, but as that 
has not been put in practioe, I can only state the reisult of the oomteon 
mode of charge widi the oone. 

Ha^ng been informed by the quarrier that a two inch and an half bote 
would be the most proper sise to try die efi^ of it, I gave orden to have 
the cone made exsctly of these dimensions at its base« But, on attempt- 
ing to pass it down, by means of a piece of cord, into the aperture, I fbonid, 
to my surprise, &at it did not proceed quite one*third of the depth of tiia 
bore ; consequently, to my great disappointment, it could not be used lit 
this time ; but as all things were prepared for the destruction of the lock, 
I remidned till the biast was made, by which there was a great alteration 
in the appearance of the rock ; fbr, instead of being one solid body, it was 
now a heap of confusion, of fragments more or less in magnitude, all of 
which seemed to have been thrown ofi^ not lower than two-thirds of die 
depth of the bore. 

This last circumstance gave me great encouragement to procure anotJur 
'lipportunity of trying the efflNA of the wedge or oone. 

After a lapse of several months, the quarrier cdled upon me, and said 
that he had now another opportunity of trying the nam method, as he called 
it ; accordingly, I gav« htm instructions to make his bore to the depth that 
he thought right, and dien to measure the diameter c^ it at die bottont, 
ibr I had not learned till now that no man oould make a cyUndried boR 
4to any extent in stdne. That as it went down it became narrower, in oth^ 
wnrds, it became quite oval, and therefore unfit for my purpose. N«w, mt 
reflecting on this circumstance, it oceurred-to me that means might hie 
Sensed to obviate this circumstance, either by emplojring 9i jumper (as tlte 
workmen call these took) of a difibrent construction origkidly, or, afler 
the bore is made with the common tools, to use -the one that I would re- 
commend ; and an inspection of Fig. 5, 6, will show what I mean. By psv- 
'severing in the^ same manner that the first tool was used, the here will 'rtt 
hat te made quite cylindricaL But as diis does not seem to be of any great 
consequence in regard to the general result, seeing that the inconvenienfle 
nf an ovid bore can be easily obviated by the smallest attention on the part 
of die operator, I have not g^en mysetf any trouble on diis aoore« 
" Next day the workman called and mentioned that the depth of the biit 
was nine ffeet, and its diameter at the bottom was two inches, whil» it top 
it meastured half an inch more and rather better. Accordingly I got the 
cone made very exactly to his measurement at thie bottom, but, on arri¥- 
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ing ftt the qvarry, and lowering it down by means of a strings I found that 
it would not descend more than seven feet ; and, to add to my niorttioatiMi« 
I found that the lower foore was not more than nine inches in depths in«» 
stead of eighteen, as I had directed. ' 

^ However, with all these disadvantages, I was desirous to have the ex- 
periment tsied, more especially as the first oljectien accoided with my own 
ideas respecting the proper position of the cone, tiiat it should he. at least 
two feet from the bottom of the large bore ; this, however, I intended for a 
second experiment, so as to compare the difierenoe, if any, but necessity 
made it the first 

Accordingly, matters being all prepared, the cone was let down into the 
bore, and forced down to twenty inches from the bottom, a small piece of 
flannel was put down upon it, in order to prevent any of the gunpowder ' 
from passing into the lower chamber, ^hat is, below the cone. Tke 
charge which the workman informed me was used for such a depth of 
bore, was nine pounds weight of gunpowder, but I requested him to use 
only six, which quantity was had recourse to, and every thing else con- 
ducted in the ordinary way. 

At last the usual signal of the blowing of a horn was given^ to all in 
the great cavity of the quarry below, as well as all in the surrounding quar* 
ries, to keep at a distance. Fire was then communicated to the match, 
and in about a minute the whole went off with less noise than I could 
have conceived, considering the quantity of gunpowder ; but the ptoprie* 
tor of the quarry made a remark, before I had time to speak on tiie. sub«. 
ject, " that he was sure that this was a good blast from the bellow sound.'* 
Being at a considerable distance from the rock, we could not discover what 
had actually taken place, but from the altered appearance we could foresee 
great demolition of it. 

On our arrival, by very rug^^ed and uneven paths, we found most extraor- 
dinary devastation indeed ! a mass of rock exceeding, according to the work- 
men's measurement, one hundred4ons, was thrown off to the distance of three 
flset from the solid rock, and a quantity of fragments, none less than aton^ 
and -many of them equal to twenty, were thrown to a considerable distance 
beyond this great mass, and one piece, from the upper sur&ce of the rock> 
was thrown into the air directly upwards* in the most beautifhl circular di- 
rection, to the distance of one hundred feet, as was judged by. those who 
witnessed it. All these detached blocks were measured by the workmen 
in the. rough way that they are accustomed to do, and they were calculated 
to be about another hundred tons. But the most remarkable circunstanoe 
(to the quarriers) was the immense split or rent given ta the whole 
rock in every direction, for it was traced to twelve feet beyond the bon^ 
an occunience which they had not witnessed before. Fro^pn this unexpect- 
ed occurrence they had no great trouble in separating a large quantity of 
tins rock by the simple use of the mechanical power of the lever and wedge^ 
by means of which some very fine blocks of stone were separated to the 
extent of another hundred tons. Thus showing, in the nlost incontestible 
manner, that this plan is more efficient than any: that has been proposed 
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or pat'in pnctice ; andtbat, by a little perveveranee; so as to. become more 
perftct in ilie pbn, the blowing of rodcs may be rendered M safe as the 
letting off of « fowling piece. . , 

. The cone was not found for six weeks, because, being buried among the 
great masses of stone* it. could not be got at until these were worked up 
and rtroored ; when brought to me it was^ by the violent percussion* 
bsoken in two, and its surface rubbed and scratched as if it had been soft 
lead. 

: The shortness of the lower bore seemed to be the cause of its breaking, 
for the workman informed me that he found it fast in the bottom of the 
lower tube, consequently this points out the propriety of having it Ailly 
of the dimensions that I have, before stated. And, whether the cone be 
used or not, it seems to me to be a matter of great importance, that the 
gunpowder (whether inflamed .at the top or bottom) should not be allow- 
ed to go to the bottom of the bore, but have a certain space filled only with 
common air, which can be done, in a variety of ways, and therefore requires 
no explanation firom me. By the adoption of this plan, I hav*e no hesita* 
tion in saying, that half the quantity of gunpowder will be saved, and ihat 
the same, lif not a greater effect, will be produced, than is at present effect- 
_ ed by such an enormous quantity of gunpowder, as a pound to the foot 
of depth of bore. 

Thus I have detailed all that has occurred to me as for aa I have gone^ 
yet I am aware that my method is not yet perfect ; nevertheless it is satis* 
foctory to know, that the principal part is quite conclusive as far as respeota 
the destmctibiUty of the rock, in a greater degree than has hitherto been 
ckme. 

The whole i^ocesB, therefore, may be summed up under the three 
following heads, viz. 

1* To inflame the gunpowder at the bottom of the charge, by means of 
sulphuric acid, charcoal, and sulphur. S. To take advantage of the pro* 
petting power of gunpowder, as is done with a cannon-ball, only reversing its 
mode of action, and instead of a spherical, to apply one of a conical form, 
by which the full effect of the wedge is given in every direction at thelow* 
er part of the charge^ but particularly, downwards. 3^ And, in the last 
place, to add to the effect of the whole, to insure a fourth part of the depth 
of thebore at the bottom to be d-ee from the gunpowder, so that when 
ki^anamation ensues a red-beat may be communicated to the air in the 
lower chamber, whereby it will be expanded to such a degree as to have 
the -power of at least ond hundred times the atmo^heric pressure, and 
thenpby give this additional momentum to the. explosive power of the 
gnapowder. 

Explanation ofihejigurei before alluded to. Fig. 1 of Plate VI. is meant 
to represent the tube with its ramrod, the lower part of which isdrilled with 
a small hole, as represented at A, of sufficient siise to admit the end of. the 
ball B, containing the sulphuric acid, which end, if too small for the aper- 
ture, is to be wound round with a little thread, so as to remain fast when 
once introduced. The dotted line represents the portion of copper that 
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maybeimiperattheboCtomoftherMnrod. F^.^canbtdy c u u f e y d w 
idea duit it i»a bore tarried down throngh a aolM rddc o^two nebcir hi 
diameter, and to the depth of nine feet, yet at C #e iMiy txAj cauc ei f e 
that It idU assume the figure^ as lepreaented by die ddcted Boe, and at D, 
fNime eonoe^ition may be fbrmed of the leaser bm thatbtt been bite»-tteli- 
tioned. Fig. S represents the steel cone, wbidt must be made in proper* 
tkm to the size of the bore^ and^ wi^ respect to Hsdl^ five tines the dia* 
meter of its base in length to the'apex is to be the length of the cone, bilt at 
the apex a fifth part is to be cut oi^ being of no use* Fig. 4 k intended 
to show die bore down through the rock, wl A the OMM let into it as ^tf 
as the lower or small bore^ F%. 6 shows the proposed {dan ^ a Jumper 
ibr pvodueing a circular bore through the whole extent or depA of the 
tube ; and Fig. 6 is another for the some purpose, either of wtaidi may be 
used according to the workman's fimcy of their QtiUty. 

S. Deseripiion of a Self*OeneraUng Gat Lamp* Communicated by the 
lUTcntor. 

The oil vessel of this lamp is represented at A, Plate VIII. Fig. S. B is 
the tube by which the oil is admitted, C is the generator, D Is -a hollow 
vessel, where the heat f^om the burners F, underaeatb, iil collected, die 
dotted lines are prqjecting ridges on it, within the generator, to prereiit 
the oil running down and o^cting at the bottom of the generator. £ ia a 
circular piece of iron to collect and retain the heat* G are tubes to conduct 
the gas i^om C to F. L is a tube to supply the vaci^cy in A with gas, as 
the oil is discharged into C. H is a metal heater to fit into D. 

To use the lamp, fill A partially with oil, alcohol, or any fluid fhmi 
which gas is produced, and having made the met«l-heater H red-hot, place 
it in the bulb D; after it has continued a minute or two, turn the st<^ 
cock I, allowing the fluid to drop slowly on the Jieated bulb Dy below, by 
which it will be converted into gas. When It is fi>und to escape in suflldent 
quantities from the burners at F, set it on fire, remove the heater, and a 
teautiftil bright flame will be supported by its own heat as hmg as there 
Is oil in A. 

It may be fimnd necessary to replace the first heater by a second, wh«i 
the kmp is used fi>r the first time, to expel more efi(N;tuaUy the atmo- 
spheric air from the generator and tubes. The heat collected in D will be 
fbund sufficient to generate gas to a third burner if required, as it is. sm 
indisputable fact, that most bodies in a state of combustion give out much 
more heat than is requisite to support an equal body of flame, atid it is quite 
evident by fire spreading so rapidly in all combustible substanoes, if not 
checked. z. x. 

3. 0« Mtf Composition of the MomUe Gold, or Or^Moht, diseo>««red by 
Messrs Parkba and Hamiltom. 



The resemblance of this alloy to pure gold has attached to the discovery 
of it an importance of no ordinary kind. Although it is an alloy of nnc 
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.«Bd.oafper» yet g;r«ti cue and «spmeDce are oeoeiiarjp to iti produouo. 
The IbUowing is the exact method gi? en by the patentees. 
. Take equal qoantitieR of sine and copper, and melt them at the lowest 
temperature at which ooppier will ftise. Having mixed them perftctly by 
.stiniogf add sine in small portions till the alloy in the crucible assumes 
: a yellow oolQur lik« brass, then continue adding the zinc till the coloiir 
lOhaAgeB to a pitfrple or violet, and becomes perfectly white, which is the 
. ooUiur neoesflwy to its perfection. It may then be cast into ingots, or in- 
to a»y required form, and when .cold, it will have the appearance <»f an al- 
: loy of fine gold and copper. 

.. The gneat art in mi^ng the alloy consists in working with the lowest 
temperature, for if the tei^perature ia too great the sine will ily off in 
iumes, and the product will be spelter or hard solder. From this cause it 
is difficult to make the alloy preserve its character when remelted. The 
alloy consists of a hundred parts of copper, and of from fifty-two to fifty- 
five parte of sine. 

4. Account of a Patent Substitute fur Leather, Invented by Mr Thomas 

Hancock. 

In a fi>rmer patenl^ Mr Hancock proposed to form a substitnte ibr 
,]«ather^ by depositing caou^ouc in a fluid state upon loose fibies of 
.wool, cptton, or flax, Mted or matted together. In the present patent, 
he uses a wwen eloih^ made of. wool, cotton, or flax* When this doth k 
stretched iqKm a fiat surfiiee, the composition to be presently described is 
spread over it. Above the. composition, a uniform layer of wadding, made 
. oC cotton, flax, wool, silk, or hair, is to be laid, and the whole pressed be« 
tween a pair of rollers, in order to force the fluid oompositfiMi among the * 
£bres. It is then to be dried at a, temperature not exceeding dO'' or 90* 
of Fahrenheit. 

Mr Hancock bias given us the two following compositions, to be used 
according to circumstances. 

First composition, — ^Dissolve two pounds of caoutchouc in one gallon of 
oil of turpentine and highly rectified coal tar. Add six ounces of black 
resin, two pounds of strong glue size, and one pound of yellow ochre, 
whitening, or powdered pumice. 

Second composition, — Dissolve It lb. of caoutchouc as before, and having 
melted and mixed one pound of glue size and resin in a steam bath, add 
the dissolved caoutchouc to it, stirring while mixing them. The whole 
nuist then be strained through a sieve. 

lih^ first of tlie above compositions must be used when a cheap and stiff 
substance is required, and the proportions may be one-third part whiten- 
ing or slue; but when a strong and pliant substance is wanted, the se* 
cofMi? composition, in which the caoutchouc predominates, is to be preferred. 

A substance Uke leather may be formed by joining together several 
thicknesses before they are dry. When leather for the soles of shoes is re- 
quired, Mr Hancock proposes to use, as the groundwork, wool and cotton 
In equal quantities. For pipes, straps, &c. he proposes chopped hemp snd 
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cotton or flax ; luid wliai flmooth muf^vsieB eie wanted, tbe Vbrttae^mnit 

be pressed between poHshed metallic plates. 

<i. Accouni of an Improvement on Ropes. By Mr Thomas Hancock. 

This invention^ also secured by patent^ consists in soaking tbe sizanda of 
strand ropes and cordage in the juice of the tree called Hevcea, which grows 
in South America and in the East Indies. It has the conatstency of creftfli 
when it first flows from the tree^ and, with the exception of its not being 
heated, it is used in the same way as tar. ScTeral coats may be laid en tbe 
outer surface of the cords "before the preceding coat has dried. The ropos 
are then placed in a drying room till they cease to be sticky. When thus 
made, they will last much longer than ordinary ones. 

6. Metkodof making Impressions on Steel Plates. 

A mould having been formed of the object to be impressed upon the 
steely a mixture of one pound of brass, and five ounces of pewter, in a fna- 
ed state^ is poured upon the mould. The piece of steel to be impressed 
being wetted with turpentine, it is covered with blotting paper, and the 
whole is enveloped in earth in order to preserve the polished surface of the 
Bteel from oxidation by the air. The steel being lm>ught to a red heat, is 
taken out of the fire, and the earth being removed, the- composition east 
is imprinted upon it by a powerful pressure. In a similar manner may im- 
presdons be executed on brass, or any of the metals.^— Hollander's Metsil'* 
lurgicO'Technological Journal, quoted by Mr Newton in his Jowrmal of 
Arts. \ ' 

^. Description of Improved Axletrees. By Mr William Ma son. 

The object of this contrivance is to prevent the wheel of a carriage from 
^ming off by accident. For this purpose, the end of the axletree terminates 
in a screw, upon which a^ut is screwed in nearly the usual way. In the 
screw, as well as in the nut, there are several semicircular grooves cut 
across th^ threads in the direction of the axis of the screw. The conse- 
quence of this is, that when the nut is screwed home, a cylindrical hole is 
formed whenever two semicircular grooves come opposite each other. In- 
to these holes a pin or bolt attached to a collar is introduced, so as to lock 
together the nut and the screw. — ^See Newton's Journal of the Arts, June 
1826, p. 309. 

8. Account of the Vitruvian Cement for buiUUng and siker purposely An 
invention communicated to Mr J. P. Bbavan by a Foseagner. 

This cement, for the exclusive privilege of manufacturing, which a patent 
has been obtained, consists in mixing together, and sifting through a very 
fine sieve, one part of pulverised marble, one part of pulverised flint, and one 
part of chalk ; to this Is added one other part of lime, which has been slacked 
at least three months. The whole being made into a thin paste with water, 
is spread as thinly as possible over a rough coarse ground, and reduced by 
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the trowel -toft moothnifftee. When dty, its muthoe mtjr be made per- 
feodj mooth and thiaiog with pnlverifled Venetiui tale. 

When the cement is to be tppli^ to buildings, the rough ground fbr 
receiving it should be pfrepared aa fbllows. Mix together equal parts of 
the ooarsest liver'saud, and the sand which is pulverised ftom millstones^ 
and adjd a tlud part of limewhich has been slacked for about three months. 
These are then to be made into a paste^ with water, and when it is about 
to.be used^ add a fifth part of ^very fine sifted time, and apply it as a com- 
mon plaster.— See Newton's Jawnai rfihe Arts, July 18S6, p. 372. 

9^ Mr Samuel Morey's New Vapour Engine* 

Mr Morey has taken out an American patent for this invention. The 
vacuum in the cylinder is produced by firing an explosive mixture of at- 
mospheric air, and the vapour of common proof of spirits mixed with a 
small portion of spirits of turpentine. A working model has been set in , 
motion and kept at work widiout raising the temperature of the fluid which 
yields the vapour, higher than that of blood heat. — ^Franklin's Journal 

LO. Accmmt of the Perfomumce oJom of Mr-Perkins' m Steav^Bngines. 

The following very interesting observations on Mr Perkins's steam en- 
gine are taken ftom the last number of Mr Newton's Journal of Arts, 

-Mr Perkins's system of generating high steam has recently been ap- 
plied to the Cornish single stroke pumping engine by Mr Samuel Moyle, 
dtil engineer, from Cornwall. Although the engine is not yet complete 
in all its parts, yet enough has been done to prove its great power and safety. 
As to the economy of the fUel, although undoubtedly great, nothing deci* 
sive is yet known; owing to the imperfection of the injecting pump, which 
occasionally ftdled in giving the fuU supply of water, upon which the proper 
supply of steam wholly depends. Enough, however, has been done t6 
esUblisfa the important fitct, that the higher the steam is used the greater 
is the gain. Steam used at forty-two pounds per inch, or at three atmo- 
sphere's pressure, without condensation in the cylinder, is undoubtedly not 
likely to do more, if so much, as the condensing engine using steam at 
three or four pounds per inch pressure. The eduction side of the piston 
has not only to overcome the pressure of the atmosphere, but the friction 

of the steam rushing from the cylinder through the eduction pipe^ which 
will amount to at least half an atmosphere more, making twenty-one pounds 
resistance : add the fViction of the piston, piston-rod, and valves, then 
there will be very little more pressure, if any, on the inch than when low 
condensed steam is used. It would appear, that about two-thirds of the 
forty-two pounds pressure on the inch is lost by the resistance on the 



^duction side of the piston. But as you increase the pressure of the steam 
^he gain is almost wholly on the induction side of the piston, since the re^. 
^tetance to the escape of the steam is very little more, whether you woik 

with 500 pounds per inch or forty-two pounds per inch. 
The following statements will show the power and safety, although not 

the amount of the saving of fuel. This engine, with a nine and one** 
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third iBoh iilfttoii (liftin9t(eff> tm^m mA » iMtflWit ftrafe> JilWd « ob^ 
lunm of wAter tbcty ioiQh«t 4uiiiiet«rt •ml fcwty £9et lliglii imoltiiic j^HpnoeB 
«x«Bdah«lf feet stroke per miiiulc^ conMuniBf not more Umii 1^20 ppoudi 
of eMkper liov. But 4t the ^giae aefer woriRed mori^ tbm two. himui 
^t any <me time, it is impoesible to eay what the actual laviiig of the fud 
would be« After the engine is compkted, a|Kl worked day after d«f wi<Ji* 
out iDtemiption, then the eeeoomy ift the fiiel wfll he dbu^aoeertaioed. 
The area of tbe |Hunp being twenty timea larger than llie awa of tbe 
ateam-engine cylinder, and the water being lifted forty ftet hi^^, i^ Imh 
lanced the weight or power of twenty-five atmoapberea ; but as the firictJ0n^ 
&e. moat he added to the power recked to lift the water, it was found ne^ 
cessary to raise the steam to about thirty- two atmospheres to give a Jively 
stroke to the pump. 

The safety of this engine has been proved by the frequent opeiuDga or 
fractures which have taken place (without injuring any one) in the cai^e- 
nments made in generating high steam. The maximum of higU steam, 
has not yet been ascertained, but, undoubtedly, the higher it can paeti- 
cably be used, the greater is the economy. The greater portion of the 
gain in high steam an>ears to be owing to its evpansLve property. Tlie 
higher the steam is raised the sooner the stroke can be cut off; of< course 
more is gained by expansion. The highest Mr Perkins has ever used his 
steam for his steam-engines, is 800 pounds to the inch, or about fifty-se- 
ven atmospheres. That the gain goe^ on in a geometrical ratio, his expe- 
riments on the steam-gun have fully demonstrated. In some of these ex- 
periments, a pressure of 1600 pounds to the square inch has been used 
with perfect safety, and was found to project musket balls of the same 
weight and distance one quarter farther into the target than the strongest 
gunpowder. Mr Perkins has made another very curious discovery in ex- 
perimenting on high steamy name)y> ^lat temperature does not always 
jshow the true power of the steam, although the steam is in contact with 
the water from which it is generated ; but we cannot be so particular on 
this point as we could wish, on account of Mr Perkins not having complet- 
ed his patent for the remedy. 

We feel great pleasure in adding to the above, the testimonials o€ two 
gentlemen, Messrs Homblowers, whose names are well known in con- 
nection with steam engines. 

*' We, the subscribers, have, for some time past, beeq employed as prac- 
tical engineers at Perkins and Company's steam-engine manufactory, in 
applying Mr Perkins's systeQi of generating high steam^ to the Cornish 
single-stroke pumping engine, of which we have had nearly twenty years' 
practice. From what we have witnessed, we are perfectly satined that no 
danger can be apprehended from explosions. ItA great power is esiablUhed 
by the fact of lis having Ufted a column of water iOjeet high, and 40 inehe$ 
digmeterf with a 9| inch piston. As to the economy of ^iel» which is evi- 
dently great, we cannot exactly say, owing to some parts of the engine 
being incomplete, especially the injection pump. The longest the engine 
has worked at any one time was two hmm; at that time it was mak- 
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ing 14 itraket per mmiitey H ftti ttnke, and Miiigaoi^amiiofwater 
99 ftet high, anA 40 ineheB^Uonieter, containing nM mcftv than 100 Ibt. 
of ooah per hoar. Wealsoeertify^tiiatMrPerkuMrafleziblaateelpJalODia 
^te tight, aldioogh at times workmg at a praware of fifty atAioaphe 



11. On the method qJ preparing Catechu in BundtJkmd in India.. 
Afethiaaeaaott whoa Itha aap llowa noat oopumsly, afow Gdnda take op thair 
tenporary pendfliiaa wx tomo solitary i^n whoe the Xhair treat (KIuh 
din) abounds. All the implemenu they require are a hatchet^ a tern 
^arshaa^potoj and the conten&enee of water. The^tree, after being felled, 
is barked and chipped, whilst the sap is flowing ; and, in the tneantima^ 
the earthen-pots, half fiUed with water, are ranged in rows ovor files; the 
chips^ as soon aa cut, are thrown into the water, and boiled until the ii^ 
epifisated joisa aefoiies a proper consisteney* The lienor is then strained, 
and soflfered to oool, and it soon ooogolates into a mass, wbieh is the 
Catecthu, the quality of which depends very much upon Uie fteablieaa of 
She tree ftom which it is obtained.-***Captain Franklin'a Memoir of Bun- 
deUeund, in the Trane* Royal Aeiaiie Society, yqI. i. p» 870. 

11^. On a new method qfmanufbeturing' CHati* By M. Lzohat. - 

Take 1 00 parts of dried sulphate of soda, 656 parts of silica, 9S40 of lime 
which has been exposed to the air, and mix them well. When the fhrnace 
and pots are heated to a full red, this mixture must be put into the pot in 
'small balls. The mouth of the pot being stopped up, it is then put into 
the ilimace, and as soon as the materials have sunk, more of the same mix« 
ture must be put in, till the pot is filled with a melted vitreous substance, 
and a strong fire must be kept up to have the mass completely Aised, and 
as soon as possible. When the ftimes diminish, small portions must be 
taken out, to see if the glass is sufficiently refined, which generally happens 
in about 92 hours. The glass is then fit for iise, and may without risk . 
continue double the time in the furnace. 

The following other proportions have also been given : 



1. WcU dried Muriate of Soda, 


100 parts. 


Silica, .... 


123 


Lime, - - - 


* 92 


This will be suffidently refined in 16 hours. 




2. Dried Muriate of Soda, 


100 


Slacked Lime, • - » 


100 


Sand, - . - - 


140 


Chipping^ of Glbss of the same quality, 


SO-.900 


3. Dried Sulphate of Soda, 


100 


Slacked lime, 


12 


Powdered Charcoal, - - - 


19 


Sand, - - . 


226 


Broken Glasi, 


66~jm 


• Arepott enMrPerkia^sang^inM msde to the Institata of Frsnceonthe 


3lstJidyIs9tibyM«Geiaid 







Digitized by 



Google 



360 Analysis ofSdentJifie Becks and Memoirs. 

4. Dried Sulpliate of Soda,' - -100 

SUdked Lhne, - - - 268 

9and, ... . 600 

BmlDenGlaw, . * . fia...20O 

Seethe Description de BreveU, ot the Annates de flndmiirit National, 

13. Description of an Improved Moriite Lock. InTentsd by-MeBsm Jtmir 
and TftoiTAS Suith^ Darnldc. Plate VI. Fig. 7, 8. 

A is the spriog*bdt, cranked inaide to avoid the key of the kck bol^ 
«od to bring its noseaod tail into the same liiie. 

B, the tamblcr, or foUower, of hardened sted, made to work upon the 
bfeedi CC, which is of braasy and fixed to the bell by the tenor CC. 

E^ a piece of brass, with an oblong hole through it> to admit of the U|il 
P working tfirongh it^ to keep the bolt in its proper place, and diminish 
tfaeftietioD* 

The spring G, and player H, are brought to the fore end of lock, whi«h 
allows it to be narrowed at the other end. . 

In the lock*bolt and nigbt-bolty there is little difference from the cooi- 
monlock. 

The advantages of a lock constructed upon this plan^ are the following, 
TO. 

l8t« It is less bulky than the common lock, easier put on, and does not 
weaken the door so much. 

Sd, There is less friction in the working, from the spring being placed 
to draw, in place of poshing, as in the common lock. The slide at F also 
contributes mudi to diminish the friction. 

3d, It works with perfect eqoi^lity whichever way the handle is turn» 
ed, from the tumbler being placed exactly in the line of the centre of tho 
bdt ; which it is evident the common lock can never do, from the tum- 
bler being placed so far from the bolt. In the common lock there is a dif- 
ference, in most cases, of between 30 and 40 per cent between the turns of 
the handle, which is the reason o£ the bolt coming readily back when the 
handle is turned the one way, and often sticking &8t when . turned tfa|& 
other way. 

This we conceive to be the principal advantage of our lock. 



A»T. XXVIII—ANALYSIS OF SCIENTIFIC BOO^S AND , 
MEMOIRS. 

DeuUchlan^s ^Fhra^ By Fbahc. Carl. Mbrtens, and W. H. J. 

B^OCR. 

Ws shall take the opportunity, whilst we notice the commencement of 
this long expected work on the Plants of Germany, td oflbr a few observa- 
tions on the. state of botany in that vast empire, indnding, ss it does, 'with* 
in its limits, above 10^ of latitude, and S4^ of longitude; bounded by Italy 
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.<m the Math, the Adrietie Sea in kt .46<*^ fod a part of Turkey ; on .th^ 
Jiorth by Denmark and the Baltic Oeetn ; on the weat hy France, Holland, 
-and: a amall ponion of the North Sea ; and on the eaat by Russian Poland : 
thus oompriaing a superficies of above SSOjOOO square. miles. 
, Thia'p;rei^t extent of country^ tooj possepsea much variety of soil and 
diraale. The Sudetic chain of mountains rises in Westphalia, and stretchea 
aoBtherXy till it reaches the Carpathian Alps on the frontiers of Poland ai»4 
Hungdry. Jn^ the south the Alps oi Tyrol seem to vie with tbpse of Swit- 
serland, which they join On the east. Near the centre of Germany is an^ 
•ther lofty range of hills, which, tddng a semicircular direction, appears 
to fbrm a natural boundary to Bohemia and the neighbouring oountrief. 
Maijjr of the mountains have an elevation which reaches far above the line 
of perpetualsnow, and, consequently,' produce a vast variety of highly 
.eurious Alpine plants ; wUkt in the valHes of the south, both the clima^ 
and its productions resemble those of Italy. Even in the norti^m parts 
the summers sre wanner than in Britain, although the mean temperjatuae 
niay not be equal ; and, taking, a given space in the same degrees of lati- 
■ tude, we find a vegetation both more t^ndanl, and iboire varied tlun ia Jp 
be fbund in our island. In the north of Germany, sandy plains abound, 
and heaths: and the Prussian dominions may be considered, upon tl|e 
. wlidle, to possess a poor and sterile soil. Saxony ia generally fertile ; bu^ 
Wirtemberg, Bavaria, and the Austrian dominions are the most diversified 
liome parts being exceedingly rugged and mountainous, whilst others have 
yery extensive tracts of deep and fertile soil. The rivers ae numerous, 
and some of gteat magnitude^ and the forests of Germany have been cele- 
biuted eve^ since the invasion of the country by the Romans. 

Situated in such a country, we must not wonder if the Germans early 
devoted Uieir attention to the study of plants. Cuba, a physician of 
Frankfort, was the first who published figures on wood, along with hia 
descriptions of 509 vegetables, about the end of the 15th century. But 
in what concerns the early attention that was given to botany by the Ger- 
mans, I shall translate what Mirbel has said in his " Naissance et Progr^i 
de la. Botamque ;" 'since it is much better than anything I could myself 
ofibr ujpon the subject. 

*' It must be confessed," he says, '* that since the time of Theophrastus, 
botany, far from advancing, may be said to have retro^ded. A greater 
number .of plants were indeed known by name, but there was less acquaint- 
ance with their organization, and the art of observing, was lost. This 
was the' result of injudicious methods, much more injurious, as Malpigbi 
observed, to the^developement of the intellectual faculties, and, conse- 
quently » to the progress of science, than even the ravages of barbarians." 

" At length the light burst forth ; the evil was seen, and a remedy 
sought out. The works of Otho Brunfels, of Jerome Tragus, of Anioine 
Jtfaia BrassQrol, of Leonard Fuchs, and of some others, but little consulteil 
now, show the return of genius to the study of nature- The greater 
number of these authors combated stoutly the false opinions of their day. 

" Our blind respect for the ancients,'* said they, '^ is an insurmount- 
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tMe olMkade to the progrtM cf boluiy. We^aever tiod my bdt tlw|4)wti 
of Theophnwtiu, of Dioseiirides^ and «f Plisy ; notwidmuiiling that b<Ni» 
s^stB have not known ^ehnndipedth port of llie pkmts which eovorod the 
giohe* Theopiifaattt a never went out of Greeco; Dioicoridci, more corioai 
to diaeoTef the mediod piopiertiea of vefisetahlsa tiia^ 
lias genendly left onljf iiioonplete notes ft>r the hotaniit ; and Pliliyhai 
copied^ without jadgment Imd without remark, the authors which Imrt 
]tteceded him. We cannot a]iply to the plants of Qermany or of France, 
tile names under which the ancients designated those of Italy, of €teeoet, 
and of Asia. The hand of the Creator has varied aknoet infinflely the 
-prodactions of the iregetahle kingdom. There Is scarcely a spot, if we 
nay so say, which does not olftr some plant unknown ^kewhere. Beftre 
•Indying the apeciea of fhreign countries, (of which we gencrslly see no* 
tiling htit specimens disfigured in the Herhariaf ) let «s examine thoae of 
our native s<^. The true meaUs of knowing them, is to traverse the plains, 
the valltes, and Ihe mountains. Inhraries alone are kMulieient fo ftmh 
'botanists. To tiiAtt do our suhde reasonings, u|Mm tile nature and quaii^ 
of spedcs, lead us ? We are not even able to diatingnidi one ftoxof an>- 
other. And what a shame finr tts to quote continually the Arabian antiMrt, 
irho neither knew how to observe nature, nor to compr^end the booln 
of the ancients; whose texts they have corrupted, and who have Med 
tiicir own writings with the grossest errors." 

Induced by refledions similar to these, there appeared many men in 
Germany during the sixfeenth century, whose names deserve to he eom- 
memorated as having contributed to advaUce the adwUee Inquestfdn. 

(Mo Bruntfeh, the son ot a cooper at Mayence, himsdf a sdioolmaMe#, 
«ttd afterwards a physician at Strasbuigh, published in the latter city, 
about the year I5S9, his *' Herbarium viv» leonei," In fhlio, with many 
vrood engravings, and is deservedly reckoned by ilailer among the rC' 
ftorers of botany. 

FuchiiHs,^ a professor of IngoTstadt, and afterwards at Tubingen; edit- 
ed at Basle his Huioria Siirpium,in fblio, 1549^ Here likewise an» 
many excellent wood-cuts; scarcely inf^rior^ those of Brunsftlsi In 15«i 
appeared Faieriui Cordus' ** ffistorid Phntarum." T^C atlthtfr hfteself, 
who had carefblly investigated the country about Wittinberg, dying ftum 
an accident at the early age of twenty-nine^ left his BtSSk, ttonttiliiog 
many new species of plants, fbr posthumous poUicatiOn; lliis waatindef<- 
taken by Conrad Oesner, one of the most learned men of faisr^time, and 
who has been complimented it^ the *' greatest naturatfst the worid had seCA 
since the time of Aristotle /' but who, although thus connected with tfae 

* It'is not, pediaps, geaerafly kaown that the ooamion BngUsh name givaa to 
the DigUdis purpurea is a corraption of that of this author. The generic B«BBfe(lH- 
gkttUi) was first sppUed to this plant by FutMut^ ftom the resemblanee of the ilowaif 
to the fingers of a glof e ; thence die fdaat was called DigUaiU FuehtHj (FUehli Dt. 
0Mm) by snecssding wriftert ; and fnm diat its SugKih appdkliou of Wit^^ 
or J**«r*« '(Uof>e was derived. 
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.ptog^resg'of boliiny in ^GenDany^ yet being a liatlve of S«rifzeriaiid» aad 
pjofi^sMvat Zorldi/dwB not so pit^ficrly oonie wUhm our pro^ 

. TMy JbaehnmfCmmiforiits^jMmgiermdnn, and Mauwofffl who trtvelkd 
in.tliecaatj ^oumlied during Ibe tame century ; each in hia turn being in* 
sftrainewtal in advancing the knowledge of botany at that early period. 

I» the arrentsentb oentnry we baite Rmdolipk Jamob €amerarius, pro^^ 
Asf^r.at TuWngen, who tenma to have been one of the first who made ex- 
lierimenta upon thp aexea of pknta^ and asoertained that the pistil waa 
impgtfM^ unlets acted mpon by the stamens. RivinuSf too, of Leipaig^ 
In hit great work, " Imirodvetio f^eraUs in Rem Herbariam," publish* 
ed between 16t0 and 1009, established a method that was long followed in 
tbat country ; and thia depended upon the corolla, which he considered the 
perlectioo of the plant. During thia century, however, few other boti^ 
nisu of eminence could be mentioned ; and in botanic gardens, at least 
IB .what deserved that name, whidi now began to be eatabUthed in allothar 
countries of Europe Ciennany seeaia to havo been particularly defident 

In the eighteenth century, Germany boasts of her DiUeniu$, who publish-> 
ed at Giesten, whf re he was pvofessor at the university, aevwal botanical 
iBomosrs, and his celebrated 'f Catalogmi Flantorum tpoiUe circa Giss&m 
muc09 ti n m :" but, at is wdl knowv, his most valuable works, " Mistorim 
Mmaeofmn'* and *^ HcriuM EMkamensiSy*' appeared after he came to rando 
in Britain. Busbaum, * also, who trawQed to Constantinople, gave to the 
world, in 1740, lus '* PlanUurum minus Cognitarum Centvria." Ludwig of 
Limpsig» too,^ and QkdiUch of Berlin, may be mentioned as auppcnrting 
ayatema in botany, which were soon fbi^tten in that which was establish^^ 
cd abont the same period by the immortal Swede. 

We could here, did the Umita of our artide aUow of it, mention many 
flvuinant men, whose labours carved materially to advance the sdence of 
botany in. the domhiionaof Germany, at the b^inning^ or during the mid* 
die of the eighteenth century, such as Holler, who was €ot a long time 
pco£M6or of anatomy and botany at Gottingen. Schreber, author of Fh 
UpsimtMi Sd^o^cr, who first pubUahed coloured figures of tfae Fungi ; 
and SeopoU, f a native of the Tyrol; but w^ must hssten to speak of the 
atate of botany nearer our own times* 

* Alton whom AevftoiiMMais aanMd ; and justly too ; for» besides his merits as an 
autboft ha was %\m fint.to dsieovcr this onrioiis mow. He was ambus, he too tdls 
as».0 ^ this after.his iathery^^sed venit in menfeem," he says ^« volpes qui de- 
ridebatur ab aliis, quod uvas non pro se, sed pro asgrota posceret matre.** 

^ t. 'J^ learned iiian, in his admirable *^ DeUcuz Flotis et Fauiue Imubrios^^* hss 
made two cqrious mistakes, the one at Tab. kz. where the PhytU inte§tinaUs is repre^ 
tented w a new genus of Fermeti hut which is nothing more than the trachea of a 
Guinea ipwl, (Numidia meleagrii) which some wicked students pretended had been 
wMoit^d by a woman in the boipital ^*-«AfKl again at Tab. xaiv where a plate af ia« 
sfijBli is 4edic«lsd« with sooia pmpsiety, perhaps, to Mr Benjamin IVkke^ an emi« 
BfOtftatmsl JnsttMy hodGseller al London./ Bfr White had, howwrsr,^ a sign 
el die Uterary character of hisshop, ahwga gilded h^ of Hctsgce over bis daar in 

Fleet Street Hence the address was, Mr B. White, ai Horace** Head, Fleet 
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And hege we must mention one individual^ Nic, Jot: Barm$ wm Jae^in, 
who flourished both during the time of LinnieuB> and long aftet ; and 
irho thuB^ beginning his career while syst^natic botany was yet m itn ifi&n- 
cy, or indeed scarcely known^t lired to see it fixed upon a firm and solid ba- 
sis^ whilst he himse^ aided materially in its estabHshment. He w«b bom 
at Leyden^ and studied at Antwerp, Louvaine, Roaen». and Fads. Along 
with Gronovius, he received instruction in botany under Adrian vot^HeymL 
At the invitation of Fan^ Swieien, physician to the empress, he wsa invit-- 
ed to go to Vienna^ where he became a physician^ and gave leetorea on 
Hippocrates, devoting his leisure time to botanizing around the atj, and 
to visiting the newly formed Imperial Garden of Schoenbran. • 
« It was here the > Emperor Francis I. became acquainted with him, and 
loved and esteemed him, as every one else did who had the happineasof 
his acquaintance. He received orders to draw up a Catcdogue of the plants 
of the Schoenbrun Garden, according to^ the method of LinntMis, which 
he was thus the means of introducing to Vienna. This, too, he did ao 
tatislactorily» that he was directed to make a voyage to the West IndieSy 
along w^h the gardener Schott, in order to collect plants and animals 
from that part of the New World. He returned to Vienna in l7S9g and 
wrote his " Historia Stirpium Atnericanum" In 1763, the Empress . Mam 
Theresa appointed him counsellor of the mines, and professor oi cfaendstry 
and mineralogy at ScfaemDitz. In 1768, he became professor of hotacoj 
and chemistry at the University of Vienna in the room of Languier ; and 
in every department to which he was called, he showed himself to be most 
profound, both as a man of science and a scholar. He now published \Am 
Hortut Vindohonensis, S vols, in folio ; *' Flora Attsiriaca" S vols, ia iblio^ 
and his " MuceUanea Austriaca" and '^Collectanea" 

Leopold II. confided to him the direction of the famous garden'ofS^wen<« 
brun ; where, finding that he had leisure for such publications, he edited, 
under the suspiccs of the emperor, die splendid and justly celebrated 
works, ^' Horius SchoenhruRefuu," " Icones Pkuitarum rariorum." ** Afono* 
graphia Chalidum" &c. Towards the close of his life, he gave an 
of the parts, of fructification of the Asdepiddeas, and was much ^occu]^ 
with the Stapelice, of which singular family of plants he published a kia* 
tory in a folio volume, between the years 1806 and 1815, this being the last 
of his works. Indeed, so much was he interested in these v^gelahfea, tbat in 
his dying illness, after having for many days lain adthoui speaking, and' 
without motion, he inquired one fine morning in August, '' if thete weri 
any Staptlias in flower.'* 

The mortal career of this excellent' man was closed in 1018, at the age 
of ninety years and eight months, at his house within the garden of Scboen- 
bruti : where, for some time past, he had constantly resided, amidst a vege- 

Stceet Bttt Scopoli, probably from his ignorance of the Eo^ish language, had the 
impression that Mr Horace Head was a partner in the firm, and, therefore, determin- 
ed to dedicate the plate to the two mdividuals jointly. The artist indeed added ta 
the blander, and inscribed upon the ospper-plate ^^Ampiaiit SeufomM W^Ueet 
Hor0tU Head, BibHopoL Londtnentmm,'* 
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\ to Eun^, tin Itts tmTds and hit extensive cotrespohd-^ 
eiMe oanaed it to be introduoed. 

He is sncoeeded in the profiMsorship, and in the garden, by his son Joseph 
JFrasuckt who is pubhshmg the " Bdogce Botaniap," in the same style of 
spJendonr as that with which so many of his father's works have appeared* 
. The same city, Vienna, boasts the " Plahtce rariores HongariccB* of Wald^ 
sMik and KiiaUd in three vols* fblio, a work which has inad^ known to us « 
l^reat number of plants that have recently been discovered in that interest- 
iJ9g owintry : and the labours of HoH, author of a Flora Austriaca, and of a 
upork on " Grasses and Cyperacece/* in foaryols. folio, (which, for the eswcu^ 
tkm of the plates, can scarcely be exceeded,) who is also now engaged in a 
publication of equal or greater interest, on the *' Willows" of Austria : in^ 
deed, we have been promised the appearance of the first volume of this latter 
work, oi 100 coloured plates, in the course of the last year, 182$, 

Upon the occasion of the marriage of a Princess of the House of Austria 
with the Crown Prince of Brazil, the Austrian Grovemment sent out two 
Qtttwwlists, Dr Mikau' and Dr Pohl, to investigate the botany of Brazil, 
The result of their researches has in part been published by Mikan, in his 
'•^ Deiicia Fhra et Faunoe BrasUiensis :" whilst Dr Pohl has prepared for 
publication 100 drawings of Brassilian plants, imd Mr Schott is engaged 
in editing iheBraxiUan Ferns* Trattinich, besides many other botanical. 
works, has lately given to the world, as part of a Species Plaittarum, und^ 
the title of '* Synodtts Botanicus" a monograph of the Mosacece in ISmo* 
Kor must we omit to mention, among the botanists of the Austrian capital^ 
Mr Ferdinand Bauer, the most beautiful designer of plants that probably 
ever lived. 

The botanic garden of Vienna, the oldest we believe in Germany, was 
eitefalished by order of Maximilian, and the direction of it was given tp 
I/Mduae (ot Chmus} to whom our gardens and shrubberies are indebted 
fyt the introduction of the Cherry Laurel {Prunus Lauro^CerasusJ and the 
Morse'Chesnmi (Mseyius HippocastamemJ which he received, among many 
other, plants, from the imperial ambassador at the Porte in 1576. **' AU 
the rest of die cargo perished, but Clusius bestowed the greatest possible 
attention to preserve and increase these; for, unlike many selfish collec- 
tors, he delighted to disperse his treasures among those who took pleasure 
in their acquisition ; and it is but just that his memory should be perpe- 
tuated along with those two beautiful trees, with which all botanists of 
taste Ottg^t for ever to associate his name, thus giving bim a monument 
more lasting than brass or marble." * 

In 1580 a botanic garden was formed at Leipzig by the Elector of Sax- 
ony ; at Giessen in 1605, and again at Altorf in 1625, both through the in- 
^^st 4)f Jwkgermann; at Jena in 16S9 ; since which period the German 
universities have each possessed their botanical institutions; and, what baa 
perhaps contributed still more towards the advancement of a knowledge 
of phmts^ manj^ of the German princes and nobility have carried to the 



* See SmWCt Life of Clusius in Beet" Cyclopedia, 
VOL. y. KG. 11. OCTOBER 1826. A a 



Digitized by 



Google 



8S6 Jnafysii^Scientyk Bcck$ tmi JtUmoiri. 

Id^Mitd^raeofliilrarytiieartof coltivtttmgtimte. AnMag iImm lii- 

tcr 18 particularly deserving of mention the g«rd«& of Ffin^ XifUfthmtj^ 
it Bisenatidt b Htmgary, of Which tre have the followtng aeeount in the 
BoLZeiMig for 1990. '' On a hiH fkdng the aoudi^ ara erected two kmg 
limges of twelve of the most beantifbl atot^^ of vmrious aiiea, ioid varjring 
i^ temperature acoording to the nature of the planft they ctrntdn* At a 
diort distance fimn these, and fkicmg the east, is another bowellkd wftlk 
Brieas, which the prince's gardener Mr Nnmmayter haa raised^ tnostly ftom 
seeds that have heen received fh^m England. There are bestdea many 
ftames and pits for rai»ng plants, fVuits, and piQ&-$;pj^. The otAer, 
neatness, and l^ntnriance of the Inmates of these housn la truly astoniali^i 
ing ; and, tipon ent^ing, one faneies himself transported to die native 
RMtntry of the plants themselves. In the middle of one, by a large datem 
of water is an a/tificial rock clothed with beautIM ferns, and badted by 
a specimen of Chanuerops huntilis, twelve feet high. The water is filled 
with the choicest aqnatics. Desmantkus natant rises to the height of tw# 
or three feet above the aur&ce, crowned with its pretty tufta of Howm^ 
and rambles over the Mimosa naians, whose leaves and fiower*bads akne 
Uppear above the water. H6re also is Nelumbrmm tpectosmn, with its mag- 
liificent leaves, and many species of JVpnphipa in fUIl flonwer, togotiler 
with Aponogeion distach^ and natons. Around tberoefc-^woiic is a walk, 
bri each side of which are planted peUms, delighting the eye with tlieir 
Inxnriant growth and their elegantly formed foliage. In tbia ^viaioti we 
Ibund many Cacti, especially one which excited ant adrnfration, a (kUfU§^ 
mehcodua (or Turk's^Cap torch^histlej which was purchased in Paris 
for the sum of 1000 florins. It is unquestionably one of the lai^gitst in 
Oermany, of an oval shape, measuring at the base 3 ftet in cireaHi^eyeiice, 
at the middle '3^ feet, and at the top li ; the height is 8l feet. Two grant 
compartments are filled with New Holland plants^ aaaotog which were 
tnany in MossOtn." 

Vienna, however, with its University Garden and die Jnferial one «f 
Schoenbrun, for a long time held a pre-eminent rank, not eoly in Germany 
Imt among similar establishments throughout the continent; aaid the Kni^ 
niflcent woilws to which they have given birth have been a still tetlMar 
means of rendering them celebrated. 

A neighbouring Grerman dty, Munich, the capital cf Bavaoria, wiii&, a 
few short years ago, scarcely numbered a single botanist within its waUs» 
now possesses attractions of no ordinary kind ; and the writer of this ar* 
tide deeply rei^rets that a severe illness, which attackad him at Paris in tha 
early part of the present year, prevented him fVom fulfilling the pfens he 
had formed on leaving home, of visiting that interesting city, andhecomiflg 
personally acquainted with the botanists and the state of science thera We 
must now therefore content ourselves with giving all we know on the sub- 
ject, either firom our eorrespondence, or from the Gennan literary jour, 
nals, * or fVom our acqttaintanee with the works that have been pnbUsfaed 
there. 

* Particularly the BotanUchc Zcitung^ where the botany of Munich is a ftf- 
quent and fayourite theme with lome of iti codtribmorib 
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' Hm kiteldBg, Maximilian Joaepb> il la well kaoim, daU^led to pa^ 
tronita evory thing omnectad with tha adenosa and the fine artB) ao ihat 
Mtmidi now boaata of potaening aoma of the noUest muaauma in tha 
World. In our department, the aged and reapectable Scktank deierte# 
to be &at mentioned, aince to him the country is indebted ibr the state 
of perf^tion to which the botanic garden hat arrired, aa weU as for a 
" Flora of Bavaria/* and the " FlatUas rariores Horii Monaansis/' in 
folio, with cdoured platea executed in lithography* This art, which, be- 
Bides having been invented in Munich, is there carried, we baMeve, to ita 
highest d^ree of excellence, is nevertheless not well caicukted to t«pre- 
aent the more deUoate forms, and especially theanalyais of the pavts of 
fructification of plants. Such at least may be infeired from the figures of 
the work in question ; but other botanical figures, which we shall now 
mention, come much neaiar to the efibct of copper-plate engravings than 
any we have yet seen. We mean the " Monographia Palmamm BrMUien*' 
Slum,'* and the '* Nova Genera et Species Plantarum in Uimere Btaeiiienti" 
&c. by Spix and Mattiue and Zuecarini, 

When the emperor of Auatria aent naturaliaU to Brazil in the suite ^ 
the princess of that fiunily, the king of Bavaria appointed other two gen- 
tlemen, Dr T* Bapt. von Spix and Dr C F. Phil wn MatHue, to go, 
under the protection of the Auatrian embasayy to expkre tha Btaailian ter« 
ritories* They embarked at Trieste fbr Rio do Janeiro. Prom that eapitid 
they went to St Paulo, Ypanema, Villa Rica, and the Coroadoa Indians on 
the Rio Xipoto. Severe illness, induced by the climate and fatigue, cfj^m- 
pelled them to reat fiv a time in the captaincy of Maranham, whence thef 
proceeded to the island of St Louia and Para. At the Amazon River they 
had attained the chief object of their wiahes ; and setting out on the 81st 
of August 1819, proceeded along the bank of the stream (amidst a chaoa 
of floating ishdidsy fiilling masses of the banks, immense trunks of trees, 
carried down by the current* the cries and screams of countlesa multitudes of 
monkeys and birds, shoals of turtles, crocodiles, and fish, gloomy Ibrests Ml 
of parasitic plants and palms, with tribes of wandering Indians on the bank* 
marked and disfigured in various manners, according to theilf fiincies,^ 
till they reached the settlement of Panxis, where, at the distanoe of 500 
milea up the country, the tide of the sea is still visible and the Yiv^f , eat- 
tending to the breadth of a quarter of a league, is of unfathomable depths * 
They then journeyed to the mouth of the Rio Negro. At the town of 
£ga. On the Rio Zefie, the two travellers separated i}r Martini pro- 
ceeded up ihe Japura over rocks and cataracts, and at length arrived at 
the foot of the mountain Araacoara, which is separated fh)m Quito only by 
the Cordilleras. Dr Spix continued by the main stream, and, passing 
through a country unhealthy in the extreme, abounding in savage men and 
ipetaomous insects, at length arrived at the mouth of the Jupary, on the 
fHtntiers of Peru, when he heard the language of the Incas. They both 
retuthed to Para in April 1890, after having traversed the oontinent of 

' * See the first part of the interesting travels of tbfse gentlemen, English Edition, 
^ voh. 8vo, p. zii. 
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South America fhytn 84* Boath latitude^ to the equafior, and under the 
line from Pan to the eastern frontier of Peru. An immeuise store of in* 
formation has been aequiied, and very extensive oeUectionB in every de- 
partment of natural history made^ all which haye saiely r^died Munich, 
and are deposited in a noble building expressly fitted &at them, called the 
Brazilian Museum, and of which Spir and Marina thanselYes have the 
direction. 

Nor are these treasures to remain there unemployed. JDrs Mariius and 
Spiap are engaged with the noble work on Palms, above alluded to, in 
which above ninety species will be represented and described on an Atlas 
Mo paper; and Dr Martins, in coDJunetion with Dr Zuccarini on the 
'* Nova Genera et Species Plant" of whidi we ijossess four Fasciculi, in 
laige 4to, with coloured plates : some of the early ones representing several 
•pedes of that beautifid and curious genus VaUosia^ Separate monographs 
will be given of the genera Melasioma, Bhexia, and Eriocauhn, A ^ Pro*' 
dromus Flora Brastliensis" is likewise in a state of forwardness, in which 
will be included every species of plant that is known to be a native of the 
country, and the whole will be arranged according to the natural orders. 
The Lichens will be described by Dr JSsckweiler (already known as the 
author of a new arrangement of this ikmiiy, and a Mcwograpk of the Genus 
BkiwmoTfha ;) and among them the Grapkideai and<rryptheli£e will form 
prominent features ; whilst to Dr Homschuch of Grie&wald is committed 
the publication of the Mosses, 

The hell of the Academy of Munich contains the Herbarium of Schr^ber, 
which occupies two spacious rooms, and for extent is compared to that of 
Willdenow at fieriin* The royal library, containing a vast collection of 
books in every department of botany, is open every day for the use of the 
puUic* 

The venerable Dr Hoppe g;ive8 an interest to the town of Batisbon* 
This excdlent man is inde^tigable in exploring the botanical treasures of 
the Alps in the south of Germany and we have given very Ml and inte- 
resting extracts from him and Homschuch' s " botanical Travels in Camiola" 
&c. in the earlier volumes of our journal. Batisbon, too, has a Royal 
Botanical Society. At GefVees, near Bayreuth, resides M. Punch, an apo- ' 
thecary, nrho has published the beautiful *' Moss Pockei-Jfook.'^ 

Anspach seems to have no botanist to replace Ghichem and SchmideL 
Bonne upon the Rhine possesses one of the most eminent and most iade- 
fiitigable of the German botanists, and one from whose correspondence and 
communications we have experi^ced bc^ pleasure and instru«tlon> Dr C. 
O* Nees von Esenbeck. His *' System tf Fungi* in 1 voL ito, with xhi- 
merous and beautiful plates; his ** Handbuch der Botanik;" hi^ various 
memoirs in the *' Botaniscke Zeiiung;" " Horw Physices BeroUnenses/' 
** Nova Acta Acad, Cres, Leopold;** his translation of all the works of our 
Brown, together with his notes appended to them, will alone suffice to 
point him out i^» a man of deep research, well-versed in every department 
both of practical and theoretical botany, and possessed of the most gentle- 
manly mind and feelings. His brother, Dr Th. Ft, von Esenbeck junier 
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is also an exoellent botanist, has the tstuarge of the botanic garden of Bonne, 
and is preparing a ^' Flora Botmemu.et Cohnienns" 

Leipzig has had a worthy sneoeaaor to the great Htdwig^ in Dr 
Sckwaegrichen, the present prafesior of natoial history there, and who 
is still labouring yery successfully to increase our knowledge of the Motws* 
He adheres rigorously to the system established by hia predecesaor. 
. Dr Schultet, profiafispr at Laadshruth, in coqiunction with the late Dr 
HSmer of Zurich, commenced a '* SyMtema VegetabiUum" with very full 
descriptions and synonyms, and which would have proved highly uae* 
fyl to the botanical student, had it been carried on to ito completion :. but 
the death of Romer has probably put a stop to the publication, wJiiob haa 
yet reached, in five thick volumes 8vo, no Airther than to the end of the 
dass Pentandrla, If this work is too fbll and too minute in ita descriptioiia 
and synonyms ffx general use, we tiiink that Sprewgel of Halle, in hia 
new edition of the Species Pkmiarum, haa Mien into the opposite exr 
treme ; for here we have a work so entirely confined to mere generic and 
specific characters, and those extremely short, that we have not even a 
reference to a single figure to help ua in our investigaticm, nor to any book 
where we may find the plant described. Every one knows, that, in the 
present state o( the science, it is utterly impossible to ascertain many species 
of plants, especially in the extensive genera, such as Erica, Soknum, 
Convolvulus, Campanula, and a hundred others, by a simple differential cha- 
racter of two, or at most, perh^^, three Imes in length. Rderenoe at 
least should be given to some full description to aid us upon such an oc- 
casion, and upon no account should the synonyms of the first author be 
omitted* Here we have only the two or three first letters of the author's 
name, such as Br. Sm, &c. but in which work of these writers the pUmt 
is noticed, we are left in ignorance. Persoon's " Synopsis Plantarum'* 
we consider a model for such a book, and a very little more space and no 
more labour, would have been required to have accomplished this desirable 
object. With these exceptions we are anxious to give our h^hest piaise 
to this useful work. Here is brought together all that has been described 
by other authors, and many new planto are introduced which have come 
to our author's knowledge : and he seems, in a very great variety of in* 
stances which have fiillen under our observation, to have judidously re- 
duced a considerable number of doubtful species, and referred ^em to 
their proper places. * 

Berlin must now daim a little of our attentiei^^for it was the residence 
of Willdenow, over whom the mantle of Linnieus seems to have been 
thrown, and who was destined to accomplish, what no one else has been 
able to do, the publishing a " Species Planiarum," arranged according to 
the method of die illustrious Swede : so that until the completion of Mi^ 
mer* and Sckultes* ix of Sprengefs wotk, or of De Candolle's Systema, 
WiUdendw's System will still be the principal book of reference for all 
botanists. Other great names, too, are intimately connected with the 

* This Sy sterna has extended as far as the end of the dass Tetiadynsm^ sod to 
two thick and very dosely-printed octavo vdiunes. 
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capilil of the dominioiis of Fniitii, Midi a« ZMij Mudo^, Wei^, 
Hayne, HumbMi, and AnM, Foil Bmek and OI«m^jo, and iftriU^c^feRdkil, 
tt^hcr with Count Mettstm, the patuM of leieBoa i» PraMia. 
' The Botanie Gvdta of Beriin has aitlfed at a vary high degrae oCper- 
ftcikm» and M . Otto is unweariad in bia cBdaavMfft to iBcroaao the oo^« 
lection Aom all parte of the worid. A pttblkation upon th* phnta whieh 
have floweKd in it^ somewhat similair to the ff^tu^ BtroHmntis of WiU-^ 
dMotr> the ** Icones Phntanmij'" &:e> haa been b^|im by l^itk and OUo, 
bat we Aar has oome to a prematura end mth the fifth Number. Ma^ne 
kbeiira npen the nedtcinal plants^ Rtaielpki upon TegetaUe pbysieiagy^ aa 
HkewlBe does HorekeL Link ia -^rther en^ig^ upon an Enum€rmii^ 
Fkm^rmm HerL Ber^., of which one vdome is akeady published ; and 
eandnets a work on the |^n of our kte Annak &f B^ttmy, under the tkle 
of *' Jakrhtekerder Chwachtkunde,*^ of whi^ four NuaobeR hai?e appeared. 
Two botaniMs^ O^^m and SeUow, hare beoi sent to coUeet plants in BrazO, 
and the tetter hai no w proceeded im the same olgeet to Buenos Ayrea. 

Ihr vom Chamisso, who is appointed assiatantidireeter of the Berlki 
Botwio Garden, ia engaged in publishing thoreanU oi hm botanical col- 
lealiens^ made by him during the voyage ronnd the world under Captain 
Katiabue^ and ia at pKsent occupied with the Grastea and C^peraeetp. 
Hh Herbartmn is eiLtremely ridi, and the liberal uae he makes of it is 
highly daaerving of imitalaom Thus^ Dr von SMtchtendal, so advantage^ 
•asly known as the author of '^Animadversionia B&taniets in Manunculaceas 
DecttndoUii," and who is now preparing for the press a " FUmi Beroim- 
eatif," has piiA>li8hed the new spedeaof Manuncuhta; Count Sterfd^erg • 
1^ Smt^aga; Sau^$, as we have mentioned in another part of the 
prasant vehme, the Ferns; Homsehuck has undertaken the Mosses/ 
Agtirdk the Mgw; and Ekrtnberg- the Fungi. 

The Herharium and Lilnw-y of WUldenow f having been purchased by 
the Prussian government, and attadied to the umvenrity, it 18 intended 
t» torn with them the foundation of a great National Botanical Museum, 
Dr SekUcktetuM betng appointed to the charge of it. Here are, besides 
the Herbanum of Bergius £h>m the Cape, of Chamisso, so rich hi the plants 
of the north coast of Ada, ef North and South America, and Behring^s 
Straits, the private Herbarium of M. Otto and that of von Buck, which^s 
aackfloed ahnost complete in the vegetable productions of the Canary Isles. 

The limits of our article, already too much extended, and yet, we are 
awwe, sadly ^tofieienl in ^le notice of many exceflent botanists and many 

• The e«»U«oUuaior.of '' Bsvimo Saxyr^gamm;' and a more leamed work 
on tho " Ve§iet<Me Remaint qfet firmer WorW* 

+ The grave of WUldenow u in the burying-ground of the cfaurdi in the nev 
town. A small hillock is raised ov« his remaixw, and it is sliadsd by a weeping 
Ash. Upon a stone fixed in the waU of Ote chureb is the folkiwiDg simple JaKi^ 
iion, « Here rests Dr CarL Ludwig Waidenow, Knigbt of the Third Oidor of the 
Bed Eagle, Hegius Professor of Natural History and Botany, Director of ^ Bo- 
SMrio GMdMH, A*— fiorti at BerBtt, Aiigu^ », 1765 ; dted there July 10, 1812." 
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B.Ue wctkSy win not aOow us to eBlfer^^ on this dnRNirito to^ «» .we 
"Would wish. Nevefthd^s^ we rowt boI omit to motion the imx^sA of a 
ftw more individiids who are now engaged' io raisiog still higgler the hots- 
lAlMk ftme of Germany. Our exeeUent Mend Dr, Harntchmch is the pr<v- 
ftfloor of natttind' history in the university of €rrie&wald^ BnusisQ Pome- 
Tatiia> and deyotes a large portbn of his time to the oahiTation of what we 
consider to he his most fiiTonrite pursuit^ botang^ He has already hean 
teencioded as the anthor^ johiidy with Dr Soppe, q£ a Tour i|i the Southern 
Oonntries of the Aostilani dominions^ and' i» enga^^ in pnhlishing the 
MtMsef of ChamiMo and Spkt and 'Mdrtw$ ; but that which will moat 
tend to raise his oelshrity^ is the '^ Bryologia GermamMy" ptihlisiied in 
conJoneCiOtt with Dr Nees wm Bsenbedc and Simrm. If we diiSer firom 
these authors^ in any important pao^cnlar, it is in their raising, too fre* 
quently, what we ooniiider to be wkties^ to the rank of species, and thus 
by rendering it impossible to define dearly the oharaeters of the indivi- 
duals, they add to the diiBciiHy of the tyro in his investigation. The 
first vdume, whieh inehides only those mosses which are destitute of 
peristome to the capsule, is all that has been yet {wblished. The seeood 
we anxloasly expect ) and we axe n^oioed to hear tfcat Ih- M^rmckuck 
has promfsed to the world a complete Sp^ie9 JUuteormm, &>v which, he 
tonst be fhmished' with very abuadant materials. This gentleman, too, 
is a great contributor to one of the many exeeUent scientifc joumala of 
Germany, the ^* Flora, oder Bcianiiehe Zeitung welcke I^ceuMiowmf • Ab* 
handhmgen^ Aufsdtw, f^euigkeiien unttNaekriehieny die Boianik betreffend^ 
enthaU ;"— 4n feet, an " Annah of Botany " pabhahed by the Royal BoU« 
laical Sodety of Ratisbon, in weekly nuaibefs. We know of no work 
better calculated to encourage and difiuse a lo«e of botany ^n this cheap 
little work, which has extended to many volumes, having a great dcsd of 
original matter and numerous notices, fhnn which we have selected much 
that ha^ been usefurto us in the present artide. 

Treviranus of Breslau has' gained reputation by his writings on the 
Sexual System of plants: Reichenhadi of Dresden by his *^ Lickenes S^ 
i%ccat(s^ his '* Icmea Pkntarutn rariorum," " Soriu9 Botomeus'* and 
^' Monographia Aconitcrum ;" Lehmann €i Hamburg by his adoiii^ble 
monographs of Primula, Nicotiana, and, above all, of the Aaper^oMm; 
Steudel of fiftHng by his useful '* NxmenchiQr B^tmieus,'- which has 
b^en elsewhere more partietdarly mentioned by us: .Meyer, * O* F. W. 
of GotlSngen, by his *^ Prmiiim Fkrw Esnquehenns ;" voA Ernest M^yer, 
also of the same place, by his Monograph of the Juncu and his '' Plantee 
Surinamensis ;'" Mdper, of the same town, by his work on the Euphorbue ; 
Sturm by his numerous and excellent botanical plates, executed at Nu- 
remberg ; and» lastly, we shall mention Sieber and Hehinhorg and Bojer, 
ii?ho have done themselves great credit by their labours in collecting plants 
in many and distant regions* The fomier, besides yisiting Crete^ spent 

* This author is now preparing » FJoru •f0te lEisficifm ofHtmmer., oa tbt pisa 
9ltibt Flora Borneo, 



Digitized by 



Google 



Sffii An^9k €f SinenAfa BodU and Memci/r^. 

some time in the Mauriltut, New ffMmd, at tbe Cape, in TrmU^ te; 
and on hb return has pnbli^ed beantifiil apecnncoa^ under the tiUea cf 
Floras of the sq>arate countries. Hdnnborg and Bo^ hate direeted 
their attention principally to the plants of the M€mrUiu$t Madagaamr, 
and the opposite eastern coast of Africa, in which latter country ffeisin- 
horg has Men a sacrifice to the unhealthiness of the dimate. BBjer still 
remains at the Mauritius. 

We must now devote a brief space to the work immediately undei: 
our reTiew, Merienx and Koch's Flora of Germany, or, as tbe title ex^raas* 
es it, '^ T. C. RHhUngs DenUckland's Flora neu BearbeUei von Mertens 
und Kock" Much as the botany of Qemwny had been explored, and aa« 
merous as were the partial Floras of the country, it was to be regretted 
that there did not exist one work inchiding a ftiU and complete account 
of all the plants of Gennany, similar to our JFWa Briianaica and EngU^ 
Flora, Rothes '* Tentamen' was manifestly yery imperfect JSoffinans 
*' Flora Oermanica" is little more than a synopsis. " Schradter's Flora 
Oermanica" promised to make up every defidency, but, (from whatcanae 
we know not,) the first volume, extending to the end of the third class, baa, 
in the space of twenty years, been succeeded by no other. It was 1^ for 
the authors now immediately under consideration, to eopimence such aq 
undertaking ; and it is not a little renvkable* that tbe two first volumea 
matle their appearance in Germany nearly at the same time with those of 
the " English Flora" of our Smith ; a work with which, perfaapa, it may 
best be compared for general plan and anangement. It is entirely in ihe 
German language. The first volume is devcnted to some introductory maU 
, ter, an Alphabetical Dictionary of Terms, and a general view rf the Artifi^ 
cial and Natursl Arrangement. 

The second volume, all* we believe that has yet been published, com- 
mences with the description of the genera and species, dassed according 
to the Linnaean system, comprising the first fbur dassfes, and is concluded 
by a very copious index both of spedes and synonyms. Each dasa fa 
headed by an enumeration of the genera, with iheir full charactm, and, 
as in Smith, the name of the natund w^der to which they belong ; so 
that, by referring to the character of that order in the first volumei, the* 
student will become well acquainted with their amngement in both sy»«. 
terns. It will be most to .our purpose, in the few observations we shdl 
here offer, to confine ourselves to the second vdume of the work^and to 
the mention of such plants as, from their identity with those of our own . 
island, may be likdy to be most interesting to the Britidi botanist. 

Of such, the first dass contains £[tppuris and Zoster a : Chora aA wdl as 
CaJUtriche being removed to the Diclinia, In Diandria we have Salicor^ 
nia and Lemna. With the SaUcomia herbaeea the authors unite, as we 
have done in the Flora Scotica, the S, procumhens of Smith. The spicate F5s . 
roniete are, with propriety, much reduced in point of number of supposed 
species. Circcea LuUiiana and alpina are kept distinct, and the C* inters 
me4ia mentioned as a variety, but of whicii species the authom seem 
doubtful. Sprengel is perhaps correct in considering them all the same* 
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Mertens and Koch's DmOicUand's Flora. SSi 

In the third clasv are some excellent observationB upon the Grasses, 
both in allusion to their divisional characters^ and to the arrangement of 
Palisot de BeauTois. Soirpia muUicfndU of Smith, though not found in 
Germany, is mentioned as a distinct species, hut nearly allied to the Sc^ 
uniglumis cilAnk* 

The Alopecunu fiiUmt of Smith is supposed to have an affinity with 
Alop, pahdoBuSy the A* subarisiatus of Michaux. The genus Gasiridium 
is adopted for Milium lendigerum. It is rightly suggested that the name 
Agrottis stolonifera should be abolished ; it being indeed scarcely possible 
to ascertain precisely what Linnieus meant by it or by his Agr. alba* 
Under this latter spedes, ourauth<»s have a host of names, which others 
have considered distinct plants ; and we are glad to find how nearly they 
agree with our own opinion, expressed in the Flora Scotica, on the same 
subject. Thus we have under A* alba the Agr. stolanifera, varia» S^e. of 
Ifost/ ambigua of Roem, and Sch»f decumbensy giganiea and patula of 
Gaudin ; coaretaia ofHoffm, ; capillaris oiPdl ; compreisa oiWilld. ; and 
parviflora of Schroder, Arundo Fhragmites, is made Phragmites vulgO' 
ris* MoUnia of Schrank is taken up fbr the Melica ctertdea* In the ge- 
nus Gfyceria o£ Brown, these authors not only, like Smith, {rface, besidea 
the GL fluitentt the Foa distans, maritima and aquaiica, but ako the 
Aira aguaiiea of Linn* of which Sir James Smith has also observed that, 
in natural affinity, it comes near to GL fluitans, maritima, and distans, 
Poa badensis and MoUnieri we are glad to see united with Poa alpina. 

There are some excellent remarks upon the Fesiuca of various authors. 
But this genus requires a complete revision, and many supposed species 
must be abolished. Festuca vivipara, Sm. is made a variety of F. ovina. 
Bromus muHiflorus, Sm, is brought as a synonym to Br. grossut of Desf. 

We should recommend that our Parietaria be more attended to. Most 
of the continental authors make two species, which Willdenow distin- 
guished BS P. officinalis etjudaiea; to the latter, under the name of P. 
diffusa M . et K., our plant of Smith and Flora Londinensis is referred ; hut 
we are almost sure of the existence also of what Mertens and Koch have 
called P. erecta, whether or not it be well characterized as a apecies.. The 
observations upon various species of Potamogeton, as well as indeed the ' 
whole volume,' we confidently recommend to the attention of the British 
botanist; for there is so much care and attention bestowed upcm all the 
descriptions and remarks, and so much research displayed in the investi- 
gation and determining of the species of other authors, that we conceive 
MM. Mertens and Koch to have rendered an essential service to the bo* 
tany of Great Britain and the European Continent in general, as well as 
to thieir own country. Mertens is a professor at Bremen, and has been long 
known fat his profound knowledge of the Algee, Koeh is, we believe, a 
pbysidan at Kaiserslautern. 

During the present year, there has been published at Nuremberg a 
^' Compendium Florce GennanicaJ* . The first volume in l2mo, now be- 
fore UB, extends to the end of the class Polyandria. It is arranged accord- 
ing to the Linnean system. 
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aet. xxix.— scientific intelligence. 



I. 1IAT0RAL FHIX^SOFHY. 

A8TE0N0MT. 

1. Correct EUmenU of the first Comet of 1825.— In vol. iii. p. 175 of 
this work, we have given M. Shumacher'e elements of this oomet. The 
fbDowing elemmts have been calculated by M. Nicolai at Manheiro, and 
M. Schwerd at Spires. 

Kicolai. Sdiwerd. 

FlMngeofPflrihdion - • laSMi, Mand^ 30 *5688 30.51573 

Ldd^ of Perihelion - • • 273°5Qru« 273<'61Ha6^^ 

Long. AiQ. Nodo - - - S^ 5 53 20 2 42 

Log.of«hortestdut. - - 9.94896 9.948743 

iQcUnalion - - &€• 41 17" 56** 35' 4" 

Motion - - retrograde. 

ShumacbeT*8 Attron, Naclu No. 81, 83. 

8. Corr^t EkmeMs of the Second OmH of 18SjS;.^Iii this Journal, wl. 
Ill* p. 176, vol iv. p. 3?6, 377, a^d y^ j* p. 178| wv hiivip given various 
•kments, &c. of this oomet The foUowiiig are Aose calcuhtted Gnm Br 
Dlher's obtervations by M- Cluver to AltOQA. 

PaaeageofPerihdion - - 1825, DeoeBibery 16 .88510 

Long. PeriheUondist. - - . 6.1186417 

Long^ Perihelion - - . 321** 22^ 33^ 

Long, of Asc. Mode - - - 217 2 17 

Inclination of orbit - - - 36 53 34 

Shumacber*d Attron. Niach, No. 84. 

3. Elements of the Comet discovered by M. Pons. The following ele- 
ments are calcidated by M. Peters for long. 30' 30" east of Paris, and by 
M. Clausen at Altona* 

Peters. Clausen. 

B. D. 

Passage of Perihelion - 1825, Angott, 27 .1805 30.579 

Long, of Perihelion - . - 346" 34' 44^ 345* 13" 

IiHig.ofNode . 206 48 a 207 38 

Log. shortest dist. . - • 0.04688 

Log. of Perihelion dist. - • 0.60290 

InetinaUon of orbit • . 35'' 17' 27^' 34*43' 

Motion - . direct 

Shunjacher's Asfrofu Nach. Na 8a 

4» Fourth Comet of 1825. — ^The following elements are computed by M. 
Hansen for Seebei^ and M. Hslaschka for Prague* 

Hansen. Halaschka. 

D. D. 

Passage of Perihelion 1825, December, 1 1 .29767 10 .06132 

Ung. Asc. Node - - 215'' 89^ 1 8^' 215"^ 48' 6" 

Long, of PeiihelioD • . 319 11 57 
Long of Node>-Long. Perihelion . 257 21 3 
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Aahfonomff. 



Mi 



L^« PeHhdion diat 
Eooeotrici^ 
Revolution 
Motion 



S3 35 10 33 27 48 

0.0924 0,09fiO 

0^817 
•• '566 yean 

divect 
Shumadiei's Attmn, Nath. No. 90. 

$n Dimensions (ffihe TerresttHal Globe*'-^The foUowiog dimepsions hayf 
been deduced by M. Puissant from the measures taken in France and Itt* 
dia. . 

IlMttsniBg at the Poles - - - 

Semiazis a = 6376920 metres 

, h = 6356076 

Quarter of die Meridian ;= 10000401 metres. 



305;63 



0i Iji Lande's Astronomical Pr%%e adjudged to Captain Sabine. — At the 
public sittinfi^ of tbe Academy of Scienoes^ held on the 5th June 1896, the 
medal founded by M. De La Lande was adjudged to Captain Sabine> for bis 
work entitled* Account rf Experiments to determine the Figure of the JEcHk, 
by means of the Pendulum vibrating Seconds in different Latitudes; a work, 
with wbidi our readers are in some degree acquainted^ by the extraots 
from it which we have inserted in this Journal. 

7. Raies of Mr French* s Chronometers at the Royal Observatory.^^ 
The following were the mean daily rates and extreme variations of two chro- 
nometers by Mr French, during their trial at the Royal Observatory, from 
May X, 1825, to April 30, 1826. 



18S6. May, 
June, 
July, 
August, 



October, 
November, 
December, 
1896. January, 
Fabma^, 
March, 
. A^. 



No. 

Mean Daily 
Rate. 
H-4.75 
+ 4.30 
+ 4.14 
+ 4.43 

, +450 
+ 4.65 
+ 4.57 
+ 4.36 
+ 4.52 
+ 4.58 
+ 4.52 
+ 450 



so 

591S- 


Na 976. 


RTtf^tnft 


MeanDaUy 


Extmne 


Variation. 


Rate. 


Variation. 


. . 1*'.3 


+ 2".71 ^ . 


. r.4 




1.7 


+ 2 64 . 


1 .5 




1 .6 


+ 1 93 . . 


2«8 




1.4 


+ 2 30 . 


. 0.9 




0.9 


+ 2 86' . 


1,1 




1 .2 


+ 2 79 ^ 


1.4 




1 .2 


+ 2 92 . 


. 1 .6 




I .4 


+ 2 61 . . 


1.9 




. 2.2 


+ 2 20 . 


1.4 




. 1.3 


+ I 97 . . 


. i .3 




. 1 .5 


+ 2 07 . 


. 1.4 




. 1 a 


+ 2 26 . 


. 1 .1 



8. Probability of on Ethereal Medium in the Celestial Spases* — ^llie 
singular fact of the diminution of the periodic time of the oometof^Eoc^eb 
which cannot be explained by the perturbations of the planets, has beea 
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ascribed by Encke to the resistanoe of an ether cliffiued in space, which 
produces a diminution both in the periodic times and in the eccentricities, 
M. O. P. Mosotti^ of the Italian Society, has endeavoured to calculate the 
resistance which a comet may experience from that cause, and by assum- 
ing for it a particular law of density, and taking Into account the continual, 
changes in the figure and volume of the comet as it approaches to or re- 
cedes from the sun, he arrives at the conclu&ion, '' that on the hypothesis 
adopted, the comet may have experienced from an ether a resistance such 
as is required to make the calculus accord with obseryations, though the 
planets have not yet manifested the least effect of the existence of that 
ether. As nothing opposes the probability that the hypotheses which we 
have made, or some others analogous to them, are resdly correct; and as, 
moreover, the effect of the acceleration of the mean motion of this comet 
supports the opinion of the existence of an ether^ a greater degree of credit 
will, no doubt, be assigned to the hypothesis* If the comet which we ex- 
pect eleven years hence (in 1835) display corresponding effects, we shall 
then be authorized to regard the diffusion of an ether, in celestial space, as 
an admissible fkci." — Mem. Astron. Soc. vol. ii. part i. p. 62. 

9» Change upon the figure of Saturn when emerging from the Moont 
datk limb, — Mr R. Cornfield, with a Gregorian reflector^ power 350, and 
Mr J. Wallis with a Newtonian reflector, power 160, when observing 
the emersion of Saturn^ on the 30th October, noticed that the part of the 
ring which last emerged was rendered sensibly more obtuse, and at the 
instant after separation it approximated to a rectilineal boundary. When 
the eastern limb pf the globe of Saturn emerged, Mr Comfield obseryed « 
similar effect upon it. 

ACOUSTICS. 

10. Deafness arisingfrom the Eustachian Tube — ^The Academy of Sdencea* 
at their public sitting of the 5th June, have awarded a sum of two thousand 
francs to M. Deleau, author of different memoirs, for having brought to 
perfection the catheterism of the Eustachian tube, and for having cured, 
by this means, some individuals affected with that rare cause of deafhess. 

11. Great distance at which Sounds are Heard. — At Port Bowen Lieu- 
tenant Foster kept up a conversation with his assistant, at a distance of 
6Q9Q feet, or about one statute mile and two- tenths.— Captain Parry's 
Third Voyage. 

OPTICS. 

12. Phosphorescence of the Glow^Worm, of the Fire-Fl^j and the Lam^ 
pyris Noctiluca, — The following is the substance of a paper on this sub- 
ject by Dr Todd, in the last number of the Institution Journal, 

The light of the female glow-worm is of a light topaz colour, with 
rather a tinge of green. The hour upon a watch may be observed by it. 
The light of the male is of the same colour. It is confined to two very 
small round spots, and is seldom emitted spontaneously, excepting in cer- 
tain sexual relations. The lights however, appears instantaneously by the 
least irritation or pain. 
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Thefiihale of the Lamp^rii NocHhtca excels all the reftt in the beauty 
of its light. It is of 8 light bluish or greenish coloar, and seems to en* 
vdope the whole of the Inseet. The medejlfj has a soft and delicate bluidi 
light. The fire-fly produces two degrees of light, the one fainter than 
that of the glow-worm, but without intermission. The second is a vivid 
white light> intermitting instantaneously like vivid sparks of fire suddenly 
extinguished. Its power of illumination exceeds that of the glow- worm, 
and all other animal light, as it may be seen in the brightest moonlight 
The intermitting light gives the appearance of a membranous veil being 
removed from the surface of the oi^an and suddenly drawn over it The 
larva or even the ova of these insects give out light. 

The glow-worm requires a mean temperature of ^U"^ 7 for its appearance 
and the others about 55** 7. 

The iK>wer of emitting light resides in a peculiar adhesive matter like 
animal gluten. Canradori calls it a white pasty matter, and Ma^aire a semi- 
lucid albuminous matter. ^ It is said to be granular and organized, and 
according to Ma^e it is penetrated by nerves. When the matter has 
lost its vital properties, Dr Todd has found it incapable of aflbrding light 
by any contrivance. 

From these, and many other &cts stated by Dr Todd, he ooncludes that 
the phenomenon is, in all its bearings, a vital action ; and that extemal 
causes only influence it, as they aflect the vitality of the animfl, and the 
sensibility of the organ. This result, he conceives, places before us a new 
powei of animal life, resembling nearly the phenomena of animal heat, 
viz. the power of separating light from its combinations with matter. 

Dr Todd is disposed to agree with Reaumur, in supposing that it is by 
means of this light that the sexes distixiguish each other in the season (Mf 
aexual intercourse. 

IS. Remarkable Phosphorescent Stone* — At a very recent meeting of the 
Philomathic Society, M. Becquerel exhibited a singular species of fluor 
spar, sent by M. Leman, and found in the granite rocks of Siberia. It shines 
in the dark with a very remarkable phosphoric light, which increases as its 
temperature is raised. Its ^ght augments when it is plunged in water. In 
boiling water it is so luminous that the letters of a printed book can be 
seen near the transparent vase which contains it. In boiling oil the light 
is still greater ; and in boiling mercury it emits such a light that we may 
read by it at a distance of ^ve inches. M. Eyries mentioned at the same 
meeting the &ct stated by Sir John Mandeville, that at the entrance of a 
town in Great Tartary were two columns sttrmounted by stones which shine 
brightly in the dark.— Ze Globe, No. 98. August 8, 1836. 

HTPBOnTKAMICS. 

14. Prize of ieQS,for the most important experiments on the Resistance of 
Fluids, — ^The Academy of Sciences have just announced the following sub* 
jeot for the mathematical prize of 18S8. The prize will be a gdd medal, 
of the value of three thousand francs, and will be adjudged on thelst 
Monday of June 1828. The memoirs must be sent to the secretaries of 
the Institute before the 1st of January 1828. 
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9BB .%im^ IiMUgekai^.. 

Jdmmi all the atttmptt which liftve hitherto been tMd« ftr cUicdverbg 
ihe kift of the retiititice of ftiidi, are cinitxtfjr to the tnt rule (st^tpetU 
wuatM, by which we ought to endevfwa to deeompoin the phenomtna Into 
their mott timple elements. It haa been moat eommon, indeed^ to obaerve 
tiie time employed by different bodies, in dcaeribtng a giten space in a 
fluid at rest, or the weight which k«ep« in equUlbriom nbody racpoeed 
to the impulse of a fluid in motion. But this ean only make ua aoqittini^ 
ed with the total reaolt of the diftrent actional which this fluid exetta 
upon each of the points of the bodiea, actions which are very varied, and 
often opposite to each other. In this state of things^ compensatiotta take 
place^ which mask the primitive laws of the phenomenon, and whidi 
render the results of experiment inappUoabie to any oiher caae bttt that 
which has furnished them. M. Dubuat, author ci the iVtWf^t dtSyd^ 
rmulique, appears to have been the first who peroeifed tiiis deftct; andj in 
Older to avoid it^ he endeavoured to measure the local presaiures on the 
difibrent parts of the surface of bodies^ e^cpdsed to the impulse of a fiiiid 
in motion. His experiment8> though small in number^ and though not 
much varied, in so &r as the fbrm of the body is concerned, present, 
nevertheless, curious results. Under these circumstanoes, the Academy 
thought it would be useful to resume these experiments, with more per- 
fect instruments, to multiply them, and to vary the ciroumstancea bUII 
more. It has proposed, therelbre, fbr the subject of the priae, the follow- 
ing programme : 

" To examine in iu details the phenomenon of the resistance of water, 
by determining with care, by exact experiments, the piessurea separately 
sustained by a great number of points, properly chosen in the interior, 
lateral, and posterior surikces <^a body, when it is exposed to the impulse 
of a fluid in motion, and when it moves in the same fluid at rest; to 
measure the velocity of the water in different points of the current near 
the body ; to construct from the results and observations, the curves which 
these currents form; to determine the point where their direction com- 
mences before the body ; and^ finally, to establish, if possible, from the ex- 
perimental results, empirical formuls, which might be afterwards com- 
pared with the experiments formerly made on the same subject.** 

16. Dr Hare s IJirametir for nuamHng Spec^u OfWfitUs.^'The ob}ect 
of this instrument is to measure the specific gravitiea of fluida, on the prin« 
ciple that, when cohimna of diflbrent liquids are raised by the same prea- 
aure, their gravity must be inversely as their height. Two barometer 
tubes, communicating with each other above, where there is a syringe to 
withdraw the air, their lower ends rest in two cups, containing the two 
fluids to be compared. The pressures upon the upper surfiices being then 
removed by the syringe, the fluids rise in each tube to heights which 
affi>rd a measure of their specific gmvities.^'^ee Franklin*^ Journal, vol. i. 
p. 157. 

MA6K2TI8M. 

id. Magnetic Declination ai Bywell, tn Northumberland, in 1824. — 
Lieut^ant Johnson has fbund the magnetic declination at this place. 
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in June 1624, ioYmW M& wMl. Byw«|l i» mbu ^^'^ Vaovtb^ I9id loi^ 
1*» 59' west* . 

17. Magnetic Dedinaium near St Petersburg in 1824.— -The magnetic 
dediDaticm Dear St Petersbuigi in lat. 59° 58' 31'' north, aad long. 30^ 
19' 45" ea£^, was found, by the late Professor Schubert^ to be 7'', 36', 

' £LECT&0-MA(n?£TISM. 

18. On Ike Magnetising of Needles bg Currents and Electric Sparks.'^ 
On the 3l8t July last, M. Savary conmtinlcated to the Academy of Sden^ 
ces a highly important memoir On fnagnetisingiueedle^'by currents £ind elec- 
tric sparks. Hie following are the leading points of this great discovery : 

1. The directioB of the msgnedc pdarity of small needles, exposed to an 
electriocBrrenrt, directed along a wire stretched longitudinally, varies with 
the distance cftke wire, 

2. This action is periodical ;-H3iat is, when the smaU steel needle, which 
is in Telation widi the wire, is magnetised in a certain direction, at a cer«^ 
tain distance, the magnetism diminishes as the needle is removed, till at a 
certain distance it becomes nothing. At a greater distance it recovers its 
magnetism, hut in a contrary direction, and it goes on increasing till it 
reaches its maximum at a particular distance. It then diminishes as the 
removal of the needle is continued, and again becomes nothing. The 
magnetism then resumes its first direction, which constitutes a new period. 
M. Savary has observed three periods. 

3. • The distances at which the %ero and the maximum of magnetism 
take place vary with the length and diameter of the wilie, and with the ia» 
tensity of the 'discharge. 

4. When a helix Is used for magnetising, the distance at which the needle 
placed within it is from the conducting wire is indifierent, but the direction 
and the degree of the magnetism depends on the intensity of the disdiarge^ 
and on the ratio between the length and itize of the wire. 

5. The maximum of intensity, which can be produced with a given wire, 
depends on the ratio between its size and length, so that it is only for a 
certain value of this ratio that we can obtain the degree of magnetism cal- 
led the state of saturation. For all other ratios the maximum is less. 

6. Any metal placed in the vicinity of (the needle has a very powerful 
infittoice on the direction and degree of the m a ga e t igm. 

7. These eifects vary with the relative positions of die wire, the needle, 
and the metal. 

8. The direction of the action of the metal depends on the intensity of 
the discbarge, so that discharges different In intensity, develope in the me- 
tal -a series of opposite states, analogous to the polarities of opposite sigus, 
whiebsmallneedks acquire at different distances from the conducting wire, 
or for different intensities of electricity. — Le Olobe, No. 96, August 2, 
1896. 

HETSOROLO^Y* 

19. Meteerokgical Ohservaficns made on the 11 th qfJui^ hst^rOnt 
meteorological readers will be gratified to lisarn, that many of the meteoro- 
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logical scfaedales imed by tlie Ro^rttl SMaCynf Edinliii^ have been 
filled up with Tery valaabte seU of obtemttioni, for«veryhour«f Ae ITA 
of July fault. In lomeof them the obsenratioiM weie made every half hov. 
The day did not present aiiy great variety of meteorokgical phaumraa. 
Hiere was, for example, almost no ^n, and no indicationa of electricity 
in the atmosphere; bnt it possessed a diflferent kind of interest. It was 
one of those summer days which may be considered the best whidi our 
dimate affiwds. The curve which represenU the progression oTtempera- 
ture, approximated very nearly to the character of the mean sumin^ 
curve, and consequently the comparison of the phenomena observed et difi. 
ferent places may be expected to aibrd very cuxioufi results. 

SO. MrFoggoa Elementary Treatise on Meieorology^-^Ur John Fof^go 
junior, with whose knowledge of Meteorology the readers of this Journal 
are well acquainted, is at present engaged in an Elemewtary Treatise oft 
MHeorology, which will speedily be published. A work on this sulyfect 
has been long a desideratum, and we have no doubt but that it will be well 
fui^lied by Mr Foggo's work. 

81. Mean Temperature of the Sandwich Islands. — The following me- 
teorological journal of the year, from August 1821 to August 1822, was 
kept by the American Missionaries, we presume at Hawaiif in north lati- 
tude 194,** and west longitude 1554°. 





Maxim. 


Minim. 


Mean 


General course 


I Weather. 




heat 


heat. 


Temp. 


of wind. 


Days. 


Raid. 


August, 1831. 


88" 


74" 


79" 


N.E. 


1 fiaiq. 




September, 


87 


74 


78 


N. E, 


5 Do. 




October. 


86 


73 


78 


N.E. 


1 Do. 




Norember, 


82 


71 


76 


N.E. 


1 Do. 




December, 


80 


62 


72 


N. & N* £• 


2 Do. 




January, 


80 


59 


70 


Variable. 


1 Do. 


7 Cloudy. 


February, 


77 


61 


71 


N.E. 


4 Do. 


10 Do. 


March, 


78 


66 


72 


N.E. • 


5 Do. 


8 Do. 


Aprfl, 


81 


62 


73 


Variable. 


5 Do. 


12 Do. 


May, 


81 


72 


76 


N.E. 


4 Do. 


30 Do. 


June, 


84 


71 


78 


N.E. 


6 Cloudy. 




July, 


84 


.74 


78 


N.E. 


5 Rain. 


7€to!idy. 



Annual Results, 88 62 75"! 

Mean temperature, according to Dr Brewster*is general Formu- 
la, viz. T=86*'3 Sin. D— 34" - - - 74".77 
Mean temperature observed, - - - - ' 75 .1 



The thermometer was observed at 8 a. m., 3 p. m., and 8 f. m. Rain 
falls but seldom on the western shores of any of the islands, though show- 
ers are frequent on the eastern or windward sides ; and on the mountains 
they occur almost daOy.— Ellis's Missionary Tour through Hawaii, p. 7. 
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9SL Mtteoric Stone Jr^m Caah^t.-^-^On the 18th July Int the. nunister 
«f die Interior preaeiited to the Acidemy of Sdenoee a fragment of the 
iiietorie stone which kH at Custies. The colour of this stone, which was 
not at all deep, seemed to indicate that it is less ferruginoiiB than roost of 
those of the same origin.—l> Globe, 20th July 1^26. 

II. CHEMISTRY. 
98. Oil the Chemical Con^poikiw^ of Feltfmr and SerpenHne. By M. 
Pe8chier.^Tfae researches of M. Pesehier on titanium having led him 
to snqpect its presence in felspar^ he undertook the analysis of several va- 
rieties of that mineral ; namdy, of the adularia of St Gotthard ; the green 
compact variety from Siheria; the glassy felspar of Drachenfels in West- 
phalia; the white felspar of Auvergne ; and the andalusite, from the TyroL 
The following table contains the result of his analyses, which are compared 
fiith those of other chemists: 
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M. Pesehier has also detected the presence of titanium in three varieties 
of serpentine. The first kind is the common spotted serpentine of Saxony. 
It is of a dull green colour, is soft to the touch, and has a conchoidal frac- 
ture. 

The second is the common magnetic serpentine of the Upper Palatinate, 
which M* Humboldt observed between Goldchronach and Munichberg, 
It is rough to the touch, and has an irregular fracture. 

The third variety is from the Vale of Aosta. Its structure is quite ho- 
mogeneous; it has a moss-green colour, scaly fracture, and like the talcs 
is unctuous to the touch. It contains magnetic iron* 

The results of M* Pesehier, together with those of other chemists, are 
contained in the following table :— 
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Sciei^i^ J«tdligff*ce. 
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L. Tlialtitaiuttm is one of th^ eoBstitiient.priiie^^ of &bpar and aer- 
pontine 7 

S. That the aaalyaaof aeipentme cannot bp.e«acfc, ualeis the usual pro- 
cess £» aoaly smg nrics Is ao modified aa io aeparate ^be thaiuwB ; 

3. That an alkafine principle eziats in serpfsntine^ as well as in the nxfca 
with which thev are analqgous. 

'' In a word, ' concludes M. Feschier, '' my researches demonstrate that 
most prhnitiya roclcf cont$in titanium as one of ihdr constituent prin- 
ciples, and that this substance exists much more extensiyely in nature 
tlm ja Bupposed.''-^Extract ftom the Ann. de Chim. et de Phsfs* t«I. 
xxxi.)' 

In searching for titanium, M. Feschiexhas probably overlooked Ae pre- 
seaoe of <^iromium in serpentine. We have aaalyaed the oonunon aeipea- 
tine fix>m Zoblitz in Saxony, and that variety certainly contains chromium. 

24. Analysis of a New Mineral, (the Gai/^Lussite*) By M. Boussingault. 
—This mineral, which M. Boussingault has named Gay-Lusstte, in honour 
of M. Gay-I^ussac, is found in great abundance in a bed of clay covering the 
native carbonate of soda, called urao, at Lagunilla, a small Indian village in 
tlie neighbourhood of Merida. It occurs in irregular crystals, niiich, ftom 
their form, were at tirst taken fbr carbonate of lime. It has the lustie of 
the caihonate and sulphate of lime; but it scratches the latter, and is 
scratched by the fbrmer. Its specific gravity, as a mean of two experi- 
ments, is 1.939. 

Exposed to heat in a tsmHH mattress. It decrepitates slightly, gives out a 
considerable quantity of water, and becomes opaque. Before the blowpipe, 
it decrepitates till it has acquired a red heat ; and then, on throwing upon 
it the point of the blowpipe flame, it fiises rapidly into an opaque globule, 
which, when once formed, is infusible. 'Hie bead, ^en put into the 
mouth, is found to have a distinct alkaline taste. These characters alone 
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ttemBumi for airtii^iifciwg tt>e Gay-LniwIrApm Aaxwboiuiteiif Mme; 
itfid teidcs theBe M. Bo hwingiinU mmitkm tiie,twp ftOowing. 

1. Oa {daciiig a fbignmt xif the JBUBMftl in ft wftft^^ 
Ibw dropa^c^a wlutnaiif oxaiic addMuipaB jl> aal^ 

pboe^ aad. aftwa few luan^ a w]»ite powder teaut, ooiwnd ariUi mmte 
cvfgtab, wbUk it ii aMT ^ r«OQKrae ai :tha aulate af soda* 

2. Tfaeikgr-LiiMile dinfliais wilii tatt a fa fqwaiiaa in nitric mM; 
and if the flobitMn« when ooa|dile> ia aHowa d to 999909^ apontaneooilj^ 
Use cryitds of tfie nitrate of eodaiire alwa|i ohtmed^ swiainiii^ inaaob- 
tSonofthenitSBiaofJinMu . 

These and other expcripiMala4|aiing,«ftialod M. Boaonngault tligt the 
Mlnerai of LagiuiUa conlainfld lim^ aeda, ou^mc m^ aQd«wtar>ihe 
next proceeded to the analyais. The qoanlity of cathonic aeid mm idHea* 
mined hy the less bf wiogbt wtuiOiiheinijMisil ttpexlensed whan put into 
dilate nitrie add. The ssSiUiaD^iso &naed^ sms evaperaled to rdrimea^ 
Ae resirioe taken Ap by water^ and the lime precipitated hy^oaiftmEieite x£ 
ammoaia at a boiling temperatnn. Tlie^tered aolutiott wnS Am dfapo* 
rated and ignited to expel the sidts of animaniai and the soda ^was eon* 
«erted in the usual manner into sulphate of soda. The weight of Ae cm> 
teonie add^ fime^ and soda, suhfiraetedlfrom the weight of themtnecal whish 
was ^nployed^ gave the quandtyof inUac* This^estimate was dentfeoiDed 
by healing^some of die eiystals to a eommenofaig.reBd heat> when the wa* 
ter of crystallixation was entirely expelled wiliioat aiqr loss of earibonic add. 
Acoordmg to this analysis, the Gay»Lnssite is oompossd (omitting one per 
cent- of alumina^ the presence of which is dmously accidental,) of 
Carbonic add, - - - S8^6 

Ume, - - - . IT.TO 

Water, ... - SMO 

or, giving to eadi of the bases snffifticiit sarbonic add for combining with 
ittem>of 

Carbonate of soda, . * - « M.Sia 

Carbonate of lime, « - ShS9 

Water, • - - - SSfM 

X^bonicadd, - - - QUi^i 

M. Boosdngault infora ftom these wuBrt>er% that ibe miaeNd of IJign- 

tiiBa is a double carbonate of soda^rad live, with eleven* atoms of water of 

crystalliastton ; or, since the crystallized csrhonaCctof soda Is o o mipe e e d of 

one atom of the anhydrous csrlMonate of sodsa with eleven atoms of water, 

that it may be censidetcd as a compound of one atom of cacheuateof lime, 

4Mmbiaed wtA an^.atem'Qf (Si^stalliaed carbonate ^^aoda. On this wew 

M0 ^doassingattlt calculates the oooipasition of the mineral to he 

Carbonate of sqd% *- - - . 9i.7^ 

CarbonaUsofUos^ *- - *- 3M5 

. Water, • v - . •• . r • ..^^ 

(Extracted from the Annates ds Chmie et dfi Fh^^ti^e, (voL xxxi. 

35. On Fecula and the d^erent Afnylaewm SvhitancM of Commerce^ 
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9Jt Scientific InikBigence. 

By M. CftYentoiL— M. Ca¥«i«M has MoertoMA leiwaltinteiMtinig fagf 
rdatiTe to tbeeheroieai i^angct fVlMi «io oeoMkwed b j hMt mian^ 
and has applied tllMi alMy in ittotlMttng the nitvm «fxthe diftreml^anaQr* 
koeoiu aabataocea of oMnneree* audi «a ado^ Ba0o, and anon^voot..; 

Fecnla, or atarob^ i« eharaeteftedby its in aa toft i^ in eQld.naiter,.]^r 
forming a blue oompomid with iodine, and .by diaaDlnng in be( nlv^ 
with a doe proportion of which it fomaa paale. Chenri ate gOMSBfttty jre- 
gard thia gelathioiia naaa aa a hydrate 'Of elMeb^ bnt.M* Caweatoa. ban. 
taken a different Tiew of ita natnre* Forhefinda thaLpaafee -eflOBOt j^ 
any meana be reconverted into pure atazcfa; and that on mixing- it witk 
a aofBeient qnantity of oold water, «he fpreater p«t.af it diaaalvei^ a.£$v 
opaque whHepartideaah>nereiBiiidDg,whii^«i»'ANUid, <m fiaaninatieOy 
to be tmclianged starch* 

The change in the conatitatton of starch, by which it is rendered soluble 
in oald water, ia aaeribed by M. Cayentou to the influence of heat. When 
dry atardi is ezpoeed to a temperature aomewhat above 81S^ F. it aoquires 
a di^t reddish tinge, emita an odour analogous to baked brea4, and if ex- 
poaedi after cooling, to the action of cold water, it is dissolved^ ^e same 
elfect is produced by boUi^ starch in water* M. Caventou r^ards thSa 
modified atarch as identical with the aubstance which M. Saossore has 
deacribed under the name of amidiflb. Ita essential character is to give a. 
blue colour with iodin^ and to be aolnhle in cold water. The soiutioD^ 
when evaporated, do(9a not fimn a pfMrte, but yields a hard, transparent 
masB, like horn, whieh retains its solubility in cold water, and in wlddi no 
trace of pure ataich can be detected* 

When dry starch is exposed to a still higher temperature than is suilE- 
cient for converting it into amidine, a more complete change is effected. 
It now dissolves with great fiudlity in cold water, and gives a purple colour 
with iodine. Asivular effect is occasioned by long- continued boiling in water. 

Salofh. . ^ 

Salop, reduced to powder, tema witii cold water a semifluid bulky gelap ^ 
tinous mass, which does not diasohre in that menatnuun even by tiie aid 
of heat, and which has all the characters (tf.bassorine. Cold water dift- 
solved nothing but saline matters and a small quantity of gum. The 
aolution did not give a blue colour with iodine, and theneflne no amidUie 
was present* Boiling water took up a minute portion of starchy the pre- 
sence of which was detected by iodine. Hence it follows that sabp is 
cotnpoeed of baasorine, with a small quantity of gum and of starch. 
SagOy TapMca, and Amw^ro&L 
When powdered aago is macerated in eold water for twenty-four hours. 
It yields after fllttfttion a perfectiy dear edutioni which forms a rich Uue 
with iodine. On macerating the residne ih a&ed^ portion of water for the 
same length of time, a aolution is formed, which with Iodine gives a blue 
cobur like^ the -ibregoing; and by sueoassive additioBs of cold water the 
whole of the sago may be dissolved, .Boiling water dissolves it still more 
eaafly. The properties of tapioka are similar to those^ of sago. 

It h«ice appeittB that sago and tapioka have the character of amidine. 
M. Caventou is of opinion that both substances originally exist in the 

n 
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pteiil» Aqkb ^bfbh'tlNy am wtowttd n «lMiiitalr of pwe slvch. Tfa^ 
oMvelviim ilit6 atnlditetii ^tpkhied by thft fiurt thai b/eat is employed in 
pf^t^irittg tiiem. ' AglMtMy to tbkMea* M. GajfBAton baa met witb aome 
apedmena of aago^ whl^ave wety apaiingly aobibfe> in cM water^ and 
olbcta ivbidi ^a no« liiaikdte iftital att. In ibeta oMa it k ioi^oied 
thit 80 a low ieetiptn&me'mB empkyed in tita ptvpaatioiij tbal tbe oonver« 
ahm of stareb fnW inttidioeifa^oiify partiaily.eAiatal 
' ArroKMToot ia exactly aittUar in. its abesueiri |aia|iertii^ to tbe.atarch 
yjKfvreA ftobi ^ potaitoi'laid may be-ragaided^aaiuicbangad ataivb. 
' 'It ftflowa-froMr tbaie w aaw ndiaa vdiai tbe any la<^w principle of the po- 
tkto may h6 imbatifatedi to mumr^^oai, and tbat a aubatitute for sago and 
ta|riokfll may be made fram ^ aame material^ l^ eonverting it ipto ami- 
dine by means of beat.-— (Extracted from tbe Ann. de, Chm» et de jPhys. vol. 
xxxL) 

' ^. fiuride, a New Substance, intermediate between Oklorine and Jo^ • 
dine. — At tbe Academy of Sciences tbere waa read on the 3d July ft me- 
moir by M. Ballart^ on a pe^cidar sabatanoe contained in aea water> and 
wbicb be proposes to caH mnride. It ia of a bteckirii nd eolonr^ exbibits 
a disagreeable odour, similar to that of the oxides of eblorine ; jta taata ia 
ei^ually disagreeabre, and it exerts on tbe animal economy a d^terionaae-. 
tSon bigbly eneigetic. It boils at 37*^ Cent, and eonaeqnortly Tolatitea 
with a facility which forms a remarkable confraat wtcfa ita deiuity, wbUh 
18 considerable. It congeak at 18^ below aero, md it doea nat co p ^ nc t 
electricity. Rdatively to itaaction on diflfcrent simple bodiaa, mwride jaia^ 
termediate between chlorine and iodine.— i> Okbe, No. 95.. 

. HI. HATintAL HISTOBY. 
MllfEBALOGT. ' 

' 97. CryitaU of Sutphur in Gakena.-^'Rui crystals «f anlpbnr I tend 
accompanying solpbnret of lead, in a ydn of tbe ktter, in aandatone, at 
RedpBLth, about flT^ mKe« north of WaDbigton. Sametimea it occura.in ca^ 
vitfe^ which appear from their ahi^ to baive once contained cryatala of 
g^daena, but wbicb has been decompoaed ; indeed, wbare.lbe sulphur oc- 
curs witb tbe galena, it appeurs to be a Nsvlt of tbe deoompoaiti<m of tbe 
iiitet.^NottJrom W. C. Trevehfom^t Esq. 

, 9^. Native, Alum found at Calingasto, in South America.'^A fbrmation 
oi^ nat^y^ alum occurs at the place which is situated among the mountains, 
and on ^e bwks of the Rio di^San Pian, about 40 leagues north of the 
commencement of the valley of Uspallota. Many specimens of the alum 
exhibit a fibrous texture and a silky bark. It is excellent, and is used in 
these provinces for all domestic purposes. The other day on my way to 
the J^ortillo, on the banks of a small rivulet, I saw tbere a formation of 
alum earth, wbere the alum is imbedded in earth in small round masses. 
-^^xtract of a letter from Dr Gillies io W. C Trevelyan, Esq. 

OXOLOGT. 

90. Notice of the Explosion qf a Fokano in the Andes.'^l have just re- 
turned from an extremely inteitttuig journey across tbe Cordilleras aa far 
as tbe Pacific, by a pass call ed the Portillo, to the south of Mendoaa, much 
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iMlteqn^nCidtlMiiieotevipuik 0»llieM«CliMdi««liilei 
ittg tomadg tHe dMin b wiiick w«ittM«id tkt (w «f tiit PMIIfo^ve 
wcw tvHlkifjf^Afifi i iy wdi rfh>o htm to m tl ww of mUbi wMdb> m 
tether tMiQirf, I ibmid pKoeeAed from • vokalii^ iriikii ImcI o^Med 
aboiittmltottt»bcA»r»^t(m«fd8theMilra.oftbeCordi^^ Owingtoa 
lirelfyttMiig IttetMrl iwodlf «bk :!• Mlkc^ a «e^ mmU ^Mktity of 
thcw ashes, but Bofficiettt to idtotiiy ii witib MM i^ 
▼kmsly. Oft MTo oum a toi is, esflsetod at Mentaa, » distaaos^oC jEbdn ioto 
50 leagttes fttui the tfOmm, wfaidi ia aitoatod iie» Om pass of the PM^ 
quenes. Thia toteBO hw been verj active dw»gthe>laat j^esv^ sad to- 
decd,gfer rfnea the gwat aarfhyiafce wMoh ik i Ut ya d ValfiaaMsa ar ftir 
yean afgOhr^Egiraei ef a ktUtfnm Br GiUi» i&W.C*^ TmOifmt^Miq. 
dated MeadtM^ lltb Af vll ISSd. 

SO. Singular Cascade of lavcu^Near Keokoa Mr Ellis obserted m 
carious pbenotteiion. ft eonsisted of » covered aTenve^ of eonsidetoble ex- 
tent, ftottf ^ to 60 feat h%b^ ibrmed by the lava's havtog flowed over tho 
e^ Of a p^peodieate ptte of very uieiefiit ]av% from <K> to 70 feet higfa^ 
It appeared sa if, at fltst^it had flowed over to one vasA sheets but had af- 
terwHttdif fefien more dowiy, and ill detached aeoodfluid maawa. These, 
oddtog m they feU, had hardeiiad, a&d farmed a |ttle, whieh> by a coDti- 
mwd augmtmatioir flrom aliove^ had aitimat^ reached tho tep, aad wat** 
ed with the li^iold lava there. It Iraaavideni that tfi« lava had still oon«» 
AMed to flaw afeng the ontaido^ tHa azah thus fomed mte the plai» 
bdoar, Itt 1»« obacwtfdhi aBvand |tocea tifacr eawae^of unVtoken atreams, 
from the top of too diffto the bed ef amiiotblMFa that eovered the beach 
f(ff several milea.. The space at the bottom betvreen the ancient rocks 
and more recently fl»med lava, waa fttott • to 19fitet. On one side the lava 
waa perpendicular and smooth, showing distinctly die diflbrent and vari- 
omly cakmAd masaes of aneleiiC lava of vdiich it was eomposed, some of a 
toifi^searktyatherabrotrnaiidparptoi Thc^wholapilo appeared to have 
WHdar§siia,ato«eitolaraaoatioB,thoeflbctoofviolaiitbeat^ Thacraeksand 
holtows borisootaUy between the difitoent strata, or ohhqudjf through 
Iham, were filled with lava of a florid led cotour, and much len poreua 
than the ganaral maaa^ Thia last bed of lava must have been brought to 
a state of the most perfect liquelketioDy aa it had ^led up every <^cevice 
that was more' than half an toch wide. It appeared highly glased, and to 
aome places we could discover smjsll round pebbles froni the size of a have! 
not to that of a hen's egg, of the same cokmr, and having the sarnie vf- 
tr^ons oovertog, yet seeming to have remained solid, while the ftqUld hiVa 
with which they were mixed had been fooed by subterranean fire Into aH 
the fissures of the ancient rock. 

The pile on the other side, fi)rmed by the dropping of the liquid lava 
from the upper edge of the rocks, presented a striking cbntrast, but nor a less 
interesting sight It was generally of a dark purple, or jet black itolour, g^- 
tertog in the sun's rays, as if glazed over with a beautiful vitreons varnish. 

On breaking ofi^ ady fragments we' fiMind them very porous, and con* 
ddenbly lighter than the ancient lava On the other iddc^ Its vilried Itema 
bafiled description, and were f qual to the coitcdptioni of themost ftotiM 
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imagiustliiii. T&eaDrelrirttf thiufbmredeontmvedi&rftlioutb^ 
occflPdomtly Interhipted by an opening in tbe illl of recent lava^ cmued by 
Bom^projteting rock or eteration on tbe precipice abo^e.^—EfliB't Mint^n* 
ary Tomr through Hawuiu- 

BOTAITE. 

Sl« Neto Botanical PuElicaiion^^lh Hooker and Dr Greville ar&en* 
gaged m prq>aring for publication a work witb numerous Figures, in folio^ 
upon the New or Rare Species of Ferns, under the title of Icontt et De^ 
scripliones Filieum Rariorum^ S^, The engrayings will be executed in the 
same style as diose in De LeSsert's Icones Selector and Humboldt's Nova 
Genera ; and the descriptions will he eutirdy in I^tin. The first part is' 
in a state of considerable forwardness. 

32. Lemna minor andgibbcu — The hi^h degree and long continuance of 
the temj)erature of the summer of the present year has had an obvious in« 
fluence upon v^tation ; and in no xespect more remarkably than in the 
flowering of various plants. The singular genus Lemna, wluyie sp^ecies are^ 
most rarely to be seen in flower in any part of the kingdom, and indeed, 
were very long a desideratum in the botanical world, has been peculiarly 
favoured. We are not aware that the flowers have ever been observed in. 
Scotland; but on the 24th of .July Dr Greville discovered those of both, 
the above named, species,. in great abundance^ in the ditch at the west end 
ofDuddingston Loch. Lemna gibba has been seen, in flower^ we believe*, 
in Great Britain^, only by Mr Borrer, who observed it -at JiCwes, in Sus- 
8ex» The stamens in this species do not appear together; the seccnul, 
rarely becoming visible till the first has passed away. It appears to be. 
certain, that temperature alone has influenced the flowering of theaa 
plants, as Dr Greville has regplarly examined the same spot for several, 
preceding years without success. 

S3. S^s^ema. Orbis VegetabHif, — ^A work und^ this title has recently beea 
commenced by the learned and ingenious Swedish philosophec Friefl^inr 
which, he proposes to arrange the whole vegetable kingdom^ {Recording to. 
the views entertained by him, Dr Nees ab £senbeck, and some othecnft*. 
turalists. Our readers will recollect that the doctrines of aflioity and ana^ 
\og^ are very carefully studied and disting^isbed by the promoters «f 
those views ; and it is certain that they have already contributed not only to<> 
wards a more philosophical arrangeipentof natural bodies, but one dso nna'a. 
tangible in practical investigation. M. Fries ia well known by his labo- 
rious work on the Fungi i a tribe of vegetables, indeed, holding a low scale, 
in creation^ but capable of illustrating the advantages of the system pur-, 
sued by the autbpr. " M, Fries,*' observes Mr W. & Macleay, *' has been 
able to give so connected and symmetrical an ojcitline of what he considers^ 
to be the natural distribution o£Fungif9», at least in myopinion, to merit 
the careful attention pf zoologists as well as botanists." In die 14th volume 
of theXt^MMEon Tran^ctions, Mr Macleay has successfully proved the49ame 
laws to be appUcabk to the nataral distribution of insects; and mere re- 
cently, in the s^me TroMOiqtiansyyix Vigpss has extended tlieqi^iji an able 
manner, to the orders and famiUes of birds^ 

In the present work, M. Fries confines himself to the genera ; which he 
intersperses with numerous and valuable observations. The first part, re- 
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cently piAluhed^ coiitai&s MS genera of Ftatgi, LuituBm, By$iacms and 
Algm; four great groufa^ ^hieh he ammget in ^o daaBes, Fdkoi,> md 
ALOiE. The Lichens he considers as aerial Algas* a. k. o* 

IT. GEXE&AL SCIENCE. 
34. Notice respecting Mr Scoulert and Mr Dougku's recent Voyage ttp 
the North' West Coast of America.-^We mentioned in the number of our 
Journal for November 1 825« the^ departure of Mr Scouler and Mr Dougbff 
for the North- West Coast of America^ and under what eircuitistancea they 
went. We are enabled^ through Mr Scouler^ who has ktely returned, to 
give a slight sketch of this voyage. 

They embarked in a Hudson's Bay Company's ship at Gxavesend on the 
S5th of July 1824, and arrived at Madeira on the 12th of August^ where 
they spent two days in collecting pknts and insects. At Rio de Jandro 
they remained a fixrtnight, experiencing the utmost kindness from the in- 
habttants^ especially from the English residents, and revelled in a tropical 
Y^etafion. From Brazil they proceeded round Cape Horn to the Island 
of Juan Fernandez, where they landed, and found inhabited only by a few ' 
adventurers, who make a livelihood by killing and curing the cattle, which 
are so plentiful there. All that remains of the Spanish cdimy, besides 
these cattle, are the battery and the church ; &r the place is seasoeljr viaifS* 
ed by strangers, now that Valparaiso is throvm open by the indepeaadenoe 
of Chill. Thi^nce they sailed to the Gallapagos, uninteresting in a oommsr- 
dal point of view, but abounding in natural, especially animal ipiodinstinm, 
which would merit much greater attention than ournaturaliste irim Me 
to bestow updn them. The mouth of the Columbia was the place to which 
they next steered their course ; bat the weather they encountered on ap« 
proaching the <S9a8t of California was more changeable than any they had 
experienced in the former part of their voyage ; amd after six weeks of very- 
severe storms, they at length came to an anchor in Baker's Bay, Columbia 
Biver, on the 8th of April 1825. As they had seen no natives dming the 
first day of their arrival, they made a short excursion into the n^hbour- 
ing woods, proceeding to the distance of some miles in a northeriy direc- 
tion, but still vrithout seeing even the traces of Indians. The plant here 
which fii«t attracted their attention, was the Oaultheria ShsUm, crowned 
with its beautiful roseate flowers. From seeds of this plant, gathered aa 
weU by Mr pouglas as by Mr Scouler, individuals have been i»ised, per« 
haps f(a the first time in Britain, at the Botanic Garden at Olaa^^. ' On 
the second day their impatient curiosity was gratified by the arriral efse^ 
▼eral canoes vrilh Indians. These were, all of them, of modek«t0 hci^t, 
and few had straight limbs; they had high cheek-bones and fla* headl» 
whilst many of the children were still bandaged about the heads with the 
boards which, by constant pressure upon the in&nt's dnili, gives it that 
peculiar form which is characteristie of the prindppd iantiHea of the conn- 
^ try. The dress of the pt^e consisted of a broad sugar-loaved diaped hat, 
painted with di£Bbrent colours, and, for a cloa]^ tlielronly covering; a robe 
made of the ddns of a species of marmot, reachii^ from their shoulders to 
their ancles. This robe is common to the women as well as to the men ; 
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but then tlie former bad the cidditWn of a straw petticoat, whidi ikscended 
below the knee. Th6 few who had European dreaaea aeemed very unoom- 
fortable in their new costume. 

From these people^ however, no information could be obtained ; nor till 
tbe afternoon of the same day, when a more inteUigent visitor arrived, who 
was one of the company's Canadian servants, with Whom, on the follow- 
ing day, they proceeded to Fort George, where they experienced every de- 
gree of attention from the governor, Mr M'Lellan. Hence it was that Mr 
Douglas made a voyage up the river to a new establishment. Fort Vancou- 
ver, 80 miles from the sea. He was followed soon after by Mr Scouler> 
together with a party fromi the Fort, consisting chiefly of French, Cana- 
dians, and Iroquois, in the company's service, and occupying five canoes. 
They encamped the first n^ht of the voyage upon a low mar^y spot, 
which is annually inundated by the river, and where a beautiful water- 
snake was killed, a species of Hydrc^his, in whose stomach was found a 
large buU-frog, with the elytra of a fine species of Dytiscus. Every 
where the banks of the river were tolerably thickly inhabited by a people 
who never till the ground, and who subsist almost entirely by fishing. 

On the second day, the voyagers passed the fiimous Indian plaee of in- 
terment, named by C^tain Vancouver Mount Coffin, and by the Canadi- 
ans Bochers des Mortt. These rocks, from which the phce derives its 
name, appeared to be the cemetery, if one may so call it, of an extensive 
district. Owing to the dread, as well as the respect^ which the Indians en« 
tertain for their deceased friends, they are accustomed to deposit them at a 
considerable distance from their dwellings. Here their bodies were pla- 
ced in canoes upon the rocks, covered by boards fixed down with cords, and 
further secured by having great stones placed upon them. In the canoes 
were lodged many articles belonging to the deceased, particularly domestic 
utensils, as being their most valuable articles. 

Fort Vancouver they found to be situated in a fertile prairie, abounding 
in many curious plants; and at this season (May) extensive tracts of coun- 
try were almost covered with the blue flowers of the Fhaiangitim esculent 
turn of Nuttall, called kamass by the natives, with whom it is a fiivourite 
article of food. The plant a good deal resembles the common field hya- 
cinth of our country. The root is about the same sise, and, when roasted, 
has an agreeable and sweet taste. In botanizing in this agreeable spot, 
they were diarmed with the little Calypso borealis, and the graceful Ztti- 
tuea boreaUs, both of which are well known to be equally common in the 
northern parts of the continent of Europe. After this excursion, Mr 
Douglas made preparations for a journey into the interior as far as the 
falls of the Columbia* 

In the mon^ of June, Mr Scouler proceeded in the ship to the north- 
ward, visiting Queen Charlotte's Island, as well as Observatory Inlet. The 
Indians of^ these places speak a language totally diflbrent from that of the 
Columbianitribes. As to person, they are much taller, and a more muscu- 
lar race of men than any the party had previously seen, and were fin- supe- 
rior to their brethren of the south, both in industry and intellect. Many 
of them could speak a little English, which they had learned by their in- 
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teramne with the Ameriaan traders. The diagOBtii^ custom dtibXX/eiDSs% 
dtt heads of dieir chfl^hen vat unknown here^ but it was replaced hyr ano- 
ther equally strange, though confined to one sex only. The females Iiad a 
hffge mcision along their lower lip, in wMch they pnt an oval piece of 
wood, Tarying in size according to die deypiee of dilatation to. which €b^ 
wound has been subjected, sp that it would seem as if some acquired de- 
formity was necessary to complete the character of savage life. Previously 
to returning to the Columbia, the expedition visitect Nootka and De Fus* 
ca^s Straits. At the former place, the suspicious character of the natives 
prevented our naturalists from spending much time on shore. It is BeaHy 
painfhl to reflect, that the only savage chief of this oountry perhaps now 
alive, who was brought into notice by Captain Cook, is one of the most 
daring characters upon the coast So late as the year 1816, this individual 
succeeded in capturing an American vessel, of which he murdered the cap- 
ta&i and all the crew except two individnala, who, aftei several years' cap^ 
tivity, escaped on board a vessel which accidentally visited Noodca. This 
ehkf well remembers Mr Hears and Captain Vancouver, and even speaks 
with gratitude of them. Maquina, a well-known character, is a stout 
healthy old man, but is still the same importunate beggar that former visitors 
had fi>und him to be. His tribe indeed is now seldom visited by tradersj 
on account of the hostile character he acquired, and the poverty of the 
plifce, yielding very few furs. " . ' 

The straits of De FUca, and the gulf of Georgia, are still more rarely 
visited. The natives bear a considerable resemblance botli to those of 
Nootka and of the Columbia. Their language is similar; and they adopt 
the custom of flattening the heads of their children. They appeared 
to our navigators to be a peaceable and hoi^itable race, occupying both 
sides of the coast in considerable numbers,, and subsisting chiefly upon the 
hunchback salmon of Vancouver and Mackenzie, i^id upon a species of ha« 
fibut In the summer, they reside dose by, the watei^s edge, and there 
lay in a stock of dried salmon for their winter provision. They migrate in- 
to the interior about the latter end of the mouth of August, and return to 
the shore in the month of April. 

On returning to the Columbia, Mr Scouler again saw Mr Douglas, who 
had made the most successful journey to the fidls of the Columbia, at a 
distance of 250 miles ftom the coast. During th^ interesting ro^te, he 
had the good fortune to detect, besides several new plants,, ^e giieateF num- 
ber of those found by Lewis and Clarke. This indefatigable youpg mauj 
still under the auspices of the Horticultural Society of Loodoi^ is fulfilling 
the mission of that valuable institution, by returning over land to the east 
coast of America. During the remainder of Mr Scouler's residence upon 
the North-West Coast,, his attention wa^ not wholly occupied by the bota^ 
ny and zoology of the country : he lost no opportunity of acquiring as com- 
plete a knowledge, as the nature of the circumstances would allow, of the 
manners and customs of the Indians ; add to which he collected many ar-» 
tides of curiosity, such as the dresses, arms, domestic uteusilsy skulls of the 
natives, and a well-preserved mummy. 

A more full account of the voyage of this zealous naturalist will be given 
in the present and succeeding numbers of our JoumaL 
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Aat. XXX.— LIST OT PATENTS €«ANT£D IN SCOTUilfD^ 
SINCE FSBBUART 19^ 1984^ 

16. March SO. For a Series of Machines^ and certain Implements m 
Cabinet Makers' Work. To W« Thomson and X Thokson^ Edinburgh. 

17. March SI. For an Improvement in Cooking Apparatus. To Wil« 
LIA1C EasKnrr Cochvaite^ Middlesex. 

I8w May «.. For certain Improvements on a former Patent f&r an, Ett- 
giae fyi Eftctilig s Vacuum. To S^MutL Bbown, Middlesex* 

19; Mty & FV)t aft Imptoved Apparatus for Spiimin^^ ObuWng^ and 
Twisting^Silk. Io'Henby RtcHAHUsoN FANafHAWE,i:K)ndon. 

to. MajT* 6. For certain Imfrov«ments in the Mamifictare of Steet 
To^JoHir MAHVilrirAtr Junior^ Middlesex* 

2U May 9. Fot m improvement in the modo of propel^ng Vtfsaek., To 
William PA&&, Middlesex. 

S2. May 9. For • New Pofishing Apparatus. To Jo^ssh Alkzak- 
DCB Tatl on, London.' 

£3. May S€U For an Improvenifnt in Machinery, for Spinning and 
Twisting Sificand Wool, &c. To F. Molikeaux^ Someiaetshire* . 

94. Miy 90. Fbr Improvements in Machinery lor Preparing, Drawing, 
Boving, and Spfnnhig Hemp, Flax^ &c* To Alexakdeb. Lajib^ London^ 
and Whxiam SuTTii.L> Middlesex. 

8& May 96i fot ws Improved Mode of Constrdctini^ Wheel Candagei, 
CO be used on RaO-Hokds. To Thomas Shaw Bkanbkjith, Liverpool. 

96w May 2& For an Improved Steam^Engine. To Joseph Eve, London. 

57. Jnse 12a tern a Method of Apj^ing Steam witlM>ut Pressure to 
Pans, Boiler% Pipes, said Maehinery, in order to produce, and regulate 
various Temperatures of Heat* To Richaed Mee Raixes, London. 

58. Jane 1-7. For a New Manu&ctttre of Ornamented' Metal or Metab. 
To Thomas Jem* Knowle», Oxftttd. 

89* Juiie 26. For certain Improvements on ffadhlnery, io be operated 
upon by Steam. Tb Fbavcis Haludat, Shirrey. 

30. June 89v For certain Machines and Improvements on Machines and 
Instrumentiei, or Tools, applicable to the performance of Cabinet MakersT 
Work. To W. ^tf^oMSov, Edin. and Malcolm Mcib,^ Glasgow. 

SL JtHtf lA For rmprorementson Rotatory Steam Engines) &c. To 
Lotrir J^sifPM 31 Attts, Marqttis de Cambis; Middlesex* 

82* July SI. For Improvements on Apparatua and Works iat Inland 
Nafigailon* To Hbn&y Anthony Koymans, London. * 

38. August 7i For I mp rwre m ents in Machines fair Carding, Slivermg, 
Roving, or Spinning Wool, Cotton, (ke. To Mossa Poole, Middlesex* 

9/k Sef^tember d. For an Improved method of preparing Straw and 
Grass for Hats and boimelsw To J* Obey, and Jacob Habbi^n, Cum*^ 
berland. 

3^. Sept d. For certain Improvements in Engines or Machinery, to be 
actuated by Steani. To Fbancis Hal lis ay, Surrey. 

36. Sept. 9. For an Apparatus^ for prevenung the Inconvtaience arising 
from Smoke m Chimneys. Tothe'said Fbancis Halliday. 
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am Cdeitial Phe9^fmm0»Qf*ibfir IQ^ArrJanuartf 1827. 
▲et. xxxLp-cielestial phenomena, ^ 

From Ooiob9r:lMi 1886, toJtmuary li< 1887. Adapted io ike Meridiam •/ 
Qrteumiek, Apparent Time, emcqfimg % ScUptee of Jupiter s Sateiltia, 
wkiek are given in Mean Time* 

N. B.— The day heffn% at noon^ and the ooi^unctions of the Moan and 
Stan aire given in Rig^t Ascenribn. 
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' NOVSMBER. 

1 19 18 27979 21138 29 6(1 OStS SUfilff' 2^ 2S 

7 91 '40 27 48 29 82 28 63 1 8 22 21 22 29 

18 24 89 27 23 22 13 28 30 1 41 22 22 22 9 

22 25 9K 28 fi9 21 20 28 12 2 « ;22 28 22 17 

28 -25 48 28 10 20 13 97 56 2 30 22 25 .22 18 
0BGEMBER. 

1 25 288 25 38S 19 23 8 87 42.S 2 388 22 25K 22 II 8 

7 24 15 24 34 18 2 27 '20 S 58 22 28 22 9 

18 21 17 22 37 18 48 » 42 3 26 22 2t 22 A 

22 19 46 21 U 14 13 48 12 3 4» 22 29 22 • 

28 19 64 19 43 12 34 25 42 3^154 22 30 21 57 

The ^pneeding numben will enable any penon to £nd iSjepoationa tC 
the planeti^ to ky them down upon a globe^ and determine Ihcar tknes^ 
rising and eettuig. 

The foilowing elements and residts for the lunar eclipse of NoTember, 
have been calculated with the utmost care^ from the tables of the sun, by 
Delambre^ andi the lunar tables of 3urg ; they agree wy precLscjiy ^litli 
the tine$ ffvm in the Nautical Almanack, from Btarkhardt's teUes c 
il^pszent time ofeppciitioD at Gieeawidb, 14th Nonevber, 4^' 9^ ir«9 
Sun's Loogttude then Depm true Equinor, NoTsmber 1828, 7» 21** 47^ 32^^ 
Snn'k Latitade, then - - • - 0^.19 
«»— horizontal parallaiR, .... 8^.99 
horary motion*' - ' - - - . • y 31*'.24 

— semidiameter^ - - . - . - - , 18* 12^^1 
Equation of Time, • - - - - 1^ 21*'.41 
Hoc dim. equation of time» «• - r , ' 0.41 
Mosn's LoDgit«4e £ram txm Eqmaox, ^ • . V 21* 47' 32^.6 

— true Laiitude, N. deer., - - - . - . 0* y 62^.8 

— equatorial horizontal parafiax,* . . -f^^f 5K2 
— — — horiaontal semidiameter,* - - 14' 43^7 
~— aiUpnentatbasemidiameter at «nd total darkness,' 0^73 

., I : — < — ecHpse, - - ; Sf'M 

M—^— horary teotion in Longitude at j*, - • 29' 30^.373 
, -: — howprece^g, - Sfl' 30".«7 

- fbUoi^g, - 29" .30^.289 



. Latitude, at ^, - - . ' 2* 27^291 

how preceding, - 2' 27''.316 

. foUo^^ing, . 2* 57".266 



Ang^ of Moon's relafeiTe Orbit, with Ecliptic^ - 4^ 45' 41^^ 

Hoiary uwdonjlf^ ^QlarelathreQebit, « - 27' &*M 

Distance centres {[ and Earth's shad. at4he time4>f Heaiest Approach, df WM 

The following table presents the results of 'the calculafion in which the 
diameter of the shadow has been increased ^ for the refraction of the 
earth's Atmosphere. The alterations of diameter, equations of timie^ &c* 
have been careAiIly attended to, and the longitude of £dinbui{gb reckoned 
19" 4ru W. In time, 

* These resiflts differing from the Nautical Almanack, the 8nt about 14'',<he 
second about 1", 1 took much trouble to find an error in niy computation, but in ybid ; 
and having con^pared several numbers of the NavHcal Alnumacky Conn, des Tmt^ 
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Mr Adieus B4i^der of ike Bar&meter^ ^. 
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anl Iiiiio, (fdar a3ip9e)fiDin Bnddiaidt, uAiJao Xmies horn BamoiiMut, Ifind eoD» 
rid fT tlfllff ilfffffTfpp!!5Tifft And thftTpfotP oJ€ mine xnUr to vm '^f""^ r l >f pr Tho 
nombers I ibuad were 53" 53^7^ ana 14' id*"^!^ and the hmn «omstod t» 
GreeBidcfa Utitude;, 53' 61M7. 



Pbenomena. 


Green. App. T. Oreen. H. T^nc] 


EdilL App. T. 


IBdin. ML Time. 


Bcgtuning, 


2h le^ 17'/^ 


4h 4Sr 4G^.6 


ah©2'«r,4 


Ifc 47' 3".2 


T0tdl«HMr. 


1. a8.4««a 


3. 7.46.1 


S. M.»«4 


s.tf. a«7 


EiO^ieOpp. 


J4h y 1>^J> 


31i fiy 4«".6 


3^46^29^^ 


8h 41' 7".l 


er.Observ. 


4. 10. 69 .4 


3. 55. 38 .0 


3. 6& 18 .0 


3. 42. 59 .< 


Total Em., 


i. S&40«6 


4. 43. 19 .4 


4. 45. 59. 1 


4. 30. 37 .9 


find. 


6h C 48".0 


6h 61. 37".4 


5h 63' 6^.6 


6h 38' 49".9 



Pigitf ecliiM :«»>be.n»(ai tide fiC the ew^'i bM«i*» 17^ 38^ dS'^jO 

Didy iibe latter par) of the edipte wiU be yiable at Greenwich. A. 

A|LT« XXXIi.— RfOifiTZfi 07 THE BaSOMETEE^ ThERMOHETEB, AK9 

Ratk-Gage, kept at Canaan Cottage. By Alex* Adie^ £iq. F.R.S. E. 
TiHE Observations contained in d^e following Re^ster were made at Canaan Cou 
tage, th^ residenoe of Mr Adie, by means of very nice instruments, consttactedby 
' hiHasdC Canaan Cottage is aitiiated aboal 1) mile to the soutfi of Edinburgh 
Castle, about 8 miles Ibom the sea at Leitli, and dKnitJor a mile N. of the west 
end of Bladdbrd HiH. The vidge of Bnid HiOi is about 1 mile to the sontb, and 
thePcnttHidiliBe ri>0St 4miles«>liiewestof sooflii. The he^t of the bistro- 
ments is 300 feet above Ingb water-mark at Ldih. The morning aad inning ob- 
servatioBs were made about 10 a.m. and 10 p.k. 
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INDEX TO VOL. V. 



AcHBOKATic Refractor of Dorpat, ac- 
count of, 105, 385. 

Aadsy hyponitrous and sulpbmic, on a 
compound of, 181 — ^menispermic, 184. 

Adie, Mr, abstract of his Meteorological 
Register for 1824 and 1825, 94— bis 

- Quarterly Raster of the Thermometer, 

. &C. 194, 385. 

JBtna, Mount, on an optical phenomena 

■ observed on its summit, 227* 

Air, on the quantity of in river and canal 
-waters, 183. 

Air-Pump, on a new method of working 
it, 16& 

Alb^arle Island, volcano of, 212. 

Alcoholic blowpipe for producing intense 
heat, 320. 

Alum, native, found in So|Uth America, 
376. 

Arago, M. account of his new experiment 
on magnetism, 325. 

Arts, useful, account of processes in them, 
K8,339. 

Atmospherical phenomena, notice respect- 
ing the rarer ones in 1825, 85. 

Attraction, local, of the plumb-line, 178. 

Aurora Borealis, on the sound which ac- 
companies it, 74. 

AxUtrees, account of new ones, 170. 

Axletrees, on improved ones, 346. 

Barlow, Professor, on magnetism deve- 
i loped by rotation, 214-r-on the accelera- 
tion in the rates of chronometers ob- 
served by Mr Fisher, 224. 

B^tavia, on the results o( meteorological 
observations made at, 268. 

Beaufort, Captain, on an earthquake felt 
at sea, 222. 

Becquerel, M. on the electric effects of 
contact, 305 — on a method of measuring 

. high temperatures, 316-^on the phos- 
phorescence of a remarkable stone, 367* 

Bdl, Mr Charles, his supposed optical 
discoveries refuted, 250. 

Bibliotheque Britannique established, 4. 

Blackadder, Mr, on the changes in mer^ 
. cnrial thermometers, 47-— on a new re- 
gister thermometer, 92. 

Blackadder, Mr, on an optical phenomena 
• observed on the summit of Mount Mt- . 
tia, 227. 

Bory de St Vincent, CoL on the genus 
ifomo, 33. 

Botany in Germany, on the state of, 350. 
VOL. V. NO. II. OCTOBER 1826. 



Boussingault, M. discovers mines o{ gold 

and platina in Columbia, 323. 

Brewster, Dr, on the results of the hourly 

meteorological register kept at Leith 

Fort,*] 8 — on a monochromatic lamp, 

' 77? 78— on the refractive power of the 

two new fluids in minerals, 122 on 

the vision of impressions. on the retina, 
263. , 
Brewsterite, a new variety of found in the 
Brisgaw, 186. 

Brunei, Mr^ on a new power from car- 
bonic acid gas, 16a 

Burning-glasses, on the powerful effects 
of at great heights, 181. 

Carbonic add gas used for driving ma- 
chinery, 168. 

Camac, description of the great temple at, 
54. ' 

Cascade of lava, account of a singular 
one, 378. 

Catechu, method of preparing it in In. 
dia, 349. 

Caoutchouc, on the substances which ac- 
company it, 184. 

Cavery river, on the temperature of, 256 
—on the height of, 258. 

Celestial phenomena from July Ist 1826, 
to January 1st 1827, 192, 382. 

Cement, Vitruvian, 346. 

Ceylon, on the temperature of places in, 
141. 

Charamai, a lake in the Himalaya moun - 
tains, 277. 

Chasms, burning of Ponohohoa, 303. 

Christie, S. H. Esq. on tlie magnetism 
of iron in rotation, U 

Chronometers^ rates of two made by Mr 
French, 365. 

Chronometers, the acceleration of their 
rates explained, 225. 

Cold, notice of the severe cold of January 
1826, 243. 

Coldstream, Mr John, on the rarer atmo- 
spherical phenomena of 1825, 85.-i. 
his Meteorological observations made at 
Leith, 190. 

Colombo, mean temperature, of, 141. 

Combustion diminished by the sun*s 
light, 180. 

Comets of 1772, 1825, and 1826, 178, 
179, 364. 

Comptonite found in Bohemia, 186. 

Contact, on the electric effects of, 305. . 
C C 
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Cyaniiret of mercury, on the formation 
of the, 245. 

Decrease of heat, demonstrstion of Mr 
Leslie's formula for it, 96. 

Decomposition of bodies, on the natural, 
116. 

Deutschland*8 Flora analysed, 350. 

Diamond mines of Bundelkund, 376. 

DouUe star of 61 Cygni, 180. 

Drummond, Lieutenant, on an appara- 
tus for producing intense light, 319 

Dyoe, Dr. on a new method of blasting 
granite, 339. - - ♦- 

Earth, elHpticity of at Port Bowen, 179. 

Earthquake in the Mediterranean de* 
scribed, 222. 

Eclipse of the sun on the 29th Novem- 
ber 1826, 71- 

Electric effects of contact, on the law of, 
as produced by change of temperature, 
385. 

BUis, Rev. W., on the burning chasms 
of Ponohohoa, 303. 

Eustachian tube, on dealness arising from 
it, 366. 

BzploiSon of a volcano inihe Andes, 375* 

Eye, on its vision of ocular spectra, 259. 

Eyes of insecto, on their structure, 297* 

Ewing, Mr William, on the structure 
of the eyes of insects, 297* 

Fire-fly, on iU phosphorescence, 366. 

Flames, on coloured ones, 77- 

Fluids, resistance of, prize o&red for ex- 
periments on the, 367* 

Fluids in minerals, on the refractive pow- 
er of the new ones, 122. 

Foggo, Mr, on the temperature of places 
in (>eylon, 141— his meteorological ob- 
servations made at Lctth, 190— on the 
meteorological joumalB kept at Seringa- 
patam 249.— his elementary treatise 
on meteorology, 370. 

French, Mr, rates of his chronometers, 
365. 

Gallapagos isUmds described, 210. 

Gas lamp, a self-generating one describ- 
ed, 344. 

Gay-Lussae, M. on some sulphnrets, 110. 
-.M>n the reciprocal decomposition of 
bodies, 11& 

Gay-Lussite, a new mineral, 372. 

Gerard, Captam A. account of his survey 
of the valley of the Setlej, 270. 

Germany, on the state of botany in, 350. 

GUtts, on a new method of manufactur- 
ing it, 349. 

Glow-worm, on 'the phosphorescence of 
it, 367. ^ 

Gold mines discovered in Columbia, 323. 

Gold, Mosaic, on its composition, 344. 

Granite, on a cheap method of blastiog 
it, 339, 



Hancock, M., his substitute for leather, 
345— bis improved ropes, 346. 

H^fnsteen, Professor, on the nuignetic 
poles of the earth, 65— on the mag- 
netic intensity of the earth, 218. 

Hare, Dr, his litrameter, 368. 

Harvey, Mr, on the effects of time in 

^ some cases of vision, 114. 

Heat, notice of the great heats in June 
1826, 24a 

Henry, Dr, on a compound of hyponi^ 
tious and sulphuric adds, l$[, 

HczaciwL, the planet, its ooculsation by 
the moon, 17tt* ^ 

Himalaya mountains, account of the re- 
cent excursion of Messrs Gerard amcDg 
them, 270. 

Hodgkinson, Eaton Mr, his observations 
on Mr Barlow's theory of the strengtli 
of materials, 17L » 

Homo, on the genus, 33b 

Hughes, Rev. Mr, on an optical pheno- 
menon seen on the top of Mount ^toa, 
227. 

Humboldt, Baron, on the discovery of 
platinum and gold mines in Columbia. 
323. 

Humidity, on a process for preserving 
substances from, 169. 

HysBuas, on the habits of, 43. 
' Hydrostatic balance, on an extremely 
cheap and delicate one, 118« 

Jacquin, Baron, notice of, 366. 

Iguana, a new species of, described, 213. 

Innes, Mr George, on tiie solar edipae 
of tiie 29th November 1826, 71. 

Insects, on the structure of thdr eyesu 
297. 

Iron, metallic, on its oxides, 30t^ 

Juan Fernandez, island of, desoibcd. 
205. 

Kakoxene, a new mineral, described, 163, 

Knox, Dr, on the size of the teeth in 
sharks, 16. 

Uriel, Mr, his meteorological observe* 
tions at Batavia, 268. 

Lead, on the oompodtion of the native 
phosphates and arseniates of. 

Leather, on a patent substitute for, 345. 

Leaves, on the fall of, 330. 

Legnay, M. on the masufiKtuie of glass. 
349. 

Lepidolite, analysiB of two varieties af> 
162. 

Light, method of produdog a very intense 
one, visible at great distances, 8 la 

Litnmeter, Xhr Hare's, 368. 

Lock, description of on inpioved mor- 
tise one, 350. 

Madeira^ description of the island of« 
197. 
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Magnetic dedinaAion at Bywell, and at 

St Petenbuig, 368, 369. 
Munetic polea of the earth, on the posi- 
tion and revolution of, 6dj 
Mapinetic intensity of the earth, obaenra- 

tions on its decrease, 218. 
Magnetism by rotation, facts connected 

with its history, 11, 214. 
Milgnetism, account of M. Arego*s re- 
cent exp^ments on it in motion, 325. 
,■ ^M. Poisson's theoiy of, 82& 
Magnus, M., on metallic iron and its ox- 
ides, 300. 
Man, Isle of, meteorological observations 

made at, 231. 
Mason^ Mr W., his improved axletrees, 

346. 
Mechanical inventions and processes in 

the useful arts, 168, 339. 
Menispermic add, on the nature of, 

189. 
Mercury* on the cyanuret of, 345. 
Meteorological observations on the 17th 

of July 1826, 181. 
Meteorological journal kept at Seringa- 
patam, 249— ^t Batavia, 268— at the 
Sandwich Isknds, 370. 
Meteordogieal Observations made in the 
Isle of Man, 231^made on the 17th 
Jaly,^t the request of the Royal So- 
ciety of Edinburgh, 369. 
•«k.»i.»_i— — — ^— made at Leith, 
190L-«t Canaan Cottage, near Edin* 
burgh, 194. 
Meteorology, Contributions to, 141. 
Meyer Hermann von, on a fossil Paleo- 

theriuip, 165* 
Mitchell, Dr J. on two-headed snakes, 

187. 
M4>n80ons of the Indian Ocean, 361. 
Morey, Mr Samud, his vapour engine, 

347. 
Nebula in Orion on a new appearance in, 

177. 

Needle, diurnal variation of in the Arctic 

Regions, 181. 
New South Wales, on the botany of, 18& 
Orang Outang, on its habits and structure, 

166. 
Oxides of iron, 30a 
Padfic, account of Mr Scouler*s voyage 

to the, 195. 
Paleotherium, or the fossil remains of one 

found in Bavaria, 165. 
Parker and Hamilum, Messrs, on Mosaic 

gold, 344. 
Perkins, Mr on the performance of his 

steam-engines, 347* 
Pharmacy, questions in, proposed by the 

Parisian Society of Pharmacy, 184. 
Pholas, on two spedes of, found near E- 

dinburgh, 98. 



Pholerite; a new mhieral, 367. 
Phosphorescence, on u singular kind in a 

mineral, 367> 
Photometer, on a new one, 139. 
Picrotoxine, on the nature of, 184. 
Pictet, Professor, biographical «nemmr 

of, 1. 
Platina mines discovered in Columbia and 

in the Uralian Mountains, 323L 
Poisson, M. on the theory of magnetism 

in motion, 328. 
Polarisation of sound, 8. 
Pond, John, Esq. on a new appearance in 

the nebula of Orion, 177* 
Ponohohoa, on the burning chasms of. 

303. 
Potash, sulpho-cyanate of, 248. 
Pratt, Mr Samiud, on compound rods» v 

170. 
Pyrometer, the {nri^ple of a new one 

described, 316L 
Ramond, M. on a singular phenomenon ~ 
€a\ the Pic du Midi, 180— on the efiect 
of burning glasses at great heights, 181. 
Red-breast, notice rq^aiding it, 82. 
Reftnctive power of &e two new fluidc in 

minerals, 122. 
Retina, on the vison of impressions on 

the, 269. 
Rip Janeiro, natural history of, 200. 
Ritdiie, Mr, on a cheap and ddicate hy» 
drosta'tic balance, 1 1 ft— on a new pho- 
tometer, 139 — on an improved air* 
pump, 168. 
Rods, compound, for bedsteads, comiceS) 

&c 270. 
Ropes, improved ones, 346. 
Ross, Captain, on the occultation of Her- 
- sdid, 178. 
Royal Society of Edinburgh; proceedings 

of, 176. 
Sabine, Captain, receives La Lande*s 

pridC) 365. 
Salmon, on the spawn of, 238. 
Salt springs, raised by hydrogen gas, 189. 
Sandwich Islands, on the mean tempera- 
ture of, 370. 
Savart, M. on the vibrations of solid bo- 
dies, 48. 
Savary, M. on a new method of magne* 

tifting needles, 369. 
Sdionberg, M. on the spawn of sahnon, 

238. 

Scooler, Mr, his voyage to the Padfic, 196. 

Scrope, G. Poulett, Esq. on the volcanic 

formations on the left bank of the Rhine. 

145. 

Selenium fbttnd id Bavaria, 185 — and in 

Bohemia, 187* 
Seringapatam, on the resulu of a meteoro- 
logical journal kept at, 249— thunder 
storm at, 253. 
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Setlcg, account of a survey of the valley 
; of the, 270. 

Sharks, on the size of their teeth, 16. 
Smith, Mr, on a singular phenomenon in 

vision, 62. 
Smith^^Meatrt John and Thomas, iheir 
descnption of an improved mortise 
lock, 3d0. 
Snails, on the mercantile importance of, 

18& 
Snakes, on two-headed ones, 187- 
Sound, on (he polarisatbn of, & 
Sound which accoaapanieff the Avaon 
Borealis, 74— distinctness of at great 
distances, 36& 
Specific gravities, instrument for measur. 

ing them, 36a 
Stark, John, Esq. on two species of pho- 

las found near Edinburgh, 98. 
Stars, explanation of their appearing so 

numerous when seen cursorily, 9^. 
Steam engines, on the performance of Mr 

Perkinses, 347. 
Stdnmann, Professor, on kakoxeoe, a 

new mineral, 163. 
Steel plates, method of making impres. 

sions upon, 346. 
Stephenson, Robert Mr, on new axle- 
trees, 170. 
Stewart, Robert, Esq. his meteorological 
observations made in the Isle of Man, 
231. 
Straton, Major>General, on the great 

temple of Camac in Thebes, 54. 
Strength of Materials, observations on Mr 

Barlow's theoiy of, I71. 
Stromeyer, Professor, on metallic iron 

and its oxides, 300. 
Struve, Professor, on the achromatic re- 
fractor of Oorpat, 105. 
Sulpho-cyanate of potash, 24& 
Sulphur, crystals of, in galaena, 27, 375. 
Sulphurets, observations on some, 1 10. 
Sun, spots upon the, on 17th June, 245. 
Talbot, H. F. Esq. on coloured flames, 77. 
Temperatures, method of measuring hig^ 
ones, 316. 



Temperature of the Sandwich islands, 

370. 
Thenard, M. and Darcet on a process for 

preserving substances from humidity, 

Thermometrical observations at Leith 
Fort, made every hour of the day in 
1824 and 1825, 18. 
Thermometers, mercurial, on the changes 

which take place in them, 47. 
Thermometer, roister, on a new one, 

92. 
Thunder storm at Seringapatam, 263. 
Trinoomalee, meao temperature of, 141. 
Turner, Dr, his analysis of two varieties 
of Lepidolite, 162,— on cyanuiet of 
mercury, 245, — on the sulpbo-cyanate 
of potash, 248. 
Uran-bloom, a new mineral species, 185. 
Vapour Engine, on a new one, 347* 
Vaucher, Prof, on the fall of leaves, 330 
Vibrations of solid bodies, as a^ted by 

di£&rent media, 48. 
Vision, on a singular phenomenon in, 

62. 
Vision, on the efiects of time in modify. 

ing certain anomalous cases of, 114. 
Vision of impressions on the retina in- 
vestigated, 259. 
Volcanic formations on the left bank, of 
the Rhine, described by Mr.Scrope, 
145. , 

Volcanic rocks, account of Mr P. Scrope's 

arrangement of them, 377 
Wayne, W. H. Esq. his observations re- 
lative to the habits of hyaenas, 43. 
Weber, M. W. on the polarisation of 

sound, 8. 
Wells, Dr, his opinions on the vision of 
impressions on the retina, 265«^emon- 
stration of their fallacy, 267. 
Wohler, M. F. on the native phosphates 

toad arseniates of lead, 136. 
Zippe, Prof, on uran-bloom, a new mi- 
neral, 185— on Levyne, 186. 
Zircon found at Scalpay in Hairis, 187. 
Zoological collections, 166. 
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PROSPECTUS. 



In thia Work it is intended to give Coloured Plates of Birds, 
accompanied by Descriptions, including their Generic and Spe- 
cific Characters, references to the best figures of those already 
published, and occasional remade on the nature, habits, and 
comparative anatomy of the species. The illustration of new 
groups and new species will be first attended to; next; such 
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•abjecU will be giren as have been described bat not figured ; 
afterwards, those which have been incorrectly rqMresented^ or 
where the Tariation in plumage arising from age, sex, or season, 
has not been particularized ; and lastly, in order to render the 
Work complete^ aU the species which have already been de- 
scribed or figured. 

Since the commenoement of the last century great advances 
have been made in every l»nnch of Natural History, both in 
Britain and upon the Continent. In Omithol<^, however, the 
improvement has not been so rapid in this country, as in some 
other departments of Zoology. On the Continent that science 
has had the advantage of a more general cultivation, the advo- 
cates in its finvour having united thw endeavours at an earlier 
period to promote its interests. The Ornithologists of Great 
Britain at last feel the necessity of co-operation, and are anxious 
to rescue this pursuit from the imputation of neglect Hitherto 
we have suffered onr activity to expire in wishing, rather than 
in attempting to accomplish ; our efforts have been single ; *and 
while we have individnally laboured in a soieiice wfaidi ought to 
have been pursued in common, onr continental neighbours have 
reaped the honour of our discoveries, and the distinction of 
making known to science a multitude of new Genera and Spe- 
cies, many of them from our own collections, and which ought 
long since to have been described by ourselves. 

Another powerful reason why this department of Zoology has 
not advanced equally with other branches of the science, arises 
from the deficiency as well of elementary, as of more general 
and extensive works on the subject. The great expense attend* 
ing the acquisition of an Omitholo^al Library, and the unli- 
mited number of miscelhmeous publications which must now be 
consulted for a knowledge of what has been effected in Omitho- 
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logy, increase the dtfficulties of the student in fais endeavours to 
keep pace with the present advanced state of the science. We 
have, in fact, no elementary work on Ornithology; and passing 
over the older writers, as containing comparatively few species, 
we may observe that the only British Works which pretend to 
give a general system of Omithol<^y, are. Dr. Shaw's Zoology, 
still incomplete, and the General History of Bhrds by Dr. La- 
tham. The disadvantages arising from the limited number of 
Plates in the above-named works, so indispensable to this branch 
of Natural History, and the inferior execution of those which 
are given, must be generally acknowledged. The descriptions 
also are frequently so short, as to preclude the possibility of 
making out the Species ; and in consequence of the Genera of 
the older systems being retained without any subdivision, the 
necessity of which is now ao unirersally admitted, and these in 
some instances containing many hundred Species, the investi- 
gation of an individual is rendered an oocupadion at all times of 
considerable, and sometimes of ineffectual, labour. 

With the view therefore of removing some at least of the in- 
conveniences which at present attend the study of Ornithology 
in this country, and of making known the numberless new Spe- 
cies which are daily discovered, and are uselcfssly crowding both 
our public and private collections, the authors have commenced 
the fdlowing Work. In this undertaking they have been pro- 
mised the most effective assistance* The rich collections of 
the British Museum, of the University of Edinburgh, and of 
the Linnean Society of London, that of the East India Com- 
pany, together with the greater part of the best private collect 
tions in the country, have, through the liberality of their respec- 
tive representatives, been thrown open to them ; and they have 
obtained in addition, the scientific assistance of the distinguish- 
ed Naturalists who superintend these collections. From the 



Digitized by 



Google 



important co*operation of whicli they are thus assured, the 
authors are sanguine that the Work will be regarded as a na- 
tional undertaking ; and to render it worthy of such a character, 
no exertions will be spared on their part. 

The drawings and engravings will be made by the authors 
themselves, or under their immediate inspection. They will 
be taken irom hving specimens wherever such can l>e obtained ; 
and particular attention will be directed to the natural position 
and characters of each subject. Illustrations of the Generic 
distinctions and peculiarities of structure will be given either on 
the same Plates with the Birds, or on Supplementary Pktes. 

The Work will be published in Quarterly Parts, Royal 4to : 
each Part containing &om fifteen to twenty Plates, on which 
wili be figured from twenty to thirty Species. The price of 
each Part will be 1/. lU. 6d, 

A few copies will be printed on large paper, price 2/. 
12«.6</. 



*«* The First Part will be published on the 1st January 
]'827, by Mr. D. Lizars, No. 5, St. David Street, Edinburgh ; 
Messrs. Lokoman, Rees, Orme, Browk, and Grbbm, Pa- 
ternoster-Row, Mr. S. Highlet, 174, Fleet Street, London ; 
and Messrs. Hodges and M*Arthur, DuUin. 



Pfinted by John Brewster, 11, Society. 
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